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Firefighters 
Push Into A 
Blaze With 
Hezt-Sctklng 
Camera And 
Mist Naples 



MERCEDES 190 
Owners Ask: 
Where's The 
Power? 



PLANSs 6 Easy 
Build Kitchen 
Accessories 
Of Solid Pine 



COMPUTERS 
Make Your Own 
Hookup Cables 
For Modem 
And Printer 



10 Sturdy LegTo-Rail 
Joints For Furniture 
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4x4xFord! 



Only Ford gives you a choice 
of big and small 4x4 pickups with 
independent front suspension. 
And for T 85 P Fords high-output 
engines make their performance 
even more exciting. 



And the 5.8L High Outpui 
V-8 with 4-barrel 




carb giv« : ; 
you 45 
more 
horse- 
power 
than 
Chevy's 
mid- size V-8? 



Fords responsive 
power gives you extra 
muscle off the read, extra 
pleasure whenever you 
drive. Strong reasons to 
choose the 4x4 s that lead 
all others in total sales* 



New Ranger power. 

For ‘85, 

Ranger has 
a new 2.3L . 



'i 






4-cylinder ** 

engine with 1 -af 

electronic 
fuel injection, 
standard. Or, you can go 
with Ranger's 2.8L V-8 



i 



for power no other 
small V-6 pickup can top. 
Some choice! 

More '85 news; 
5-speed manual over- 
drive is new standard with 
ail engines, new 4-speed 
auto matte overdrive trans- 
mission optional with V-6. 

Big F-Serles 
power. 

Ford's big 4x4 is offer 
you a choice of five husky 
engines Every one from 
standard 4.9L Six up leads 
its nearest competitors 
In load-moving torque. 



Ibugh suspensions. 

Both big and small 
4x4 s have Ford s exclusive 
Twin-TraclEon-Beam front 
suspension Independent 
wheel action absorbs off- 
road jolts and helps keep 
wheels glued to ihe ground 
Both give you Fords proven 
4- wheel-drive system with 
manual or optional auto- 
matic locking hubs. 



Biggest pickup choke. 

Pick short or Jong- bed 
Ranger. Or F-Series Regular 
Cab, exclusive SupeiCab 

or 4-door Crew Cab plus 




payloads big as 4,485 lb. 
Nobody else does so 
much to meet your needs! 

Best-Built 
American Trucks. 

At Ford, Quality is 
Job I. A 1984 survey 
established that Ford 
makes the best-built 
American trucks. This is 
based on an average of 
problems repotted by 
owners in the prior six 
months on 1981-1983 
models designed and 
built in Ihe US 

Lifetime Service 
Guarantee. 

As part of Ford Motor 
Company s oommitmeni 
to your total satisfaction, 
participating Ford Dealers 
stand behind their work, 
in writing, with a Lifetime 
Service Guarantee. No other 
car companies dealers, for- 
eign or domestic, offer this 
Rind of security, Nobody, 
See your participating 
Ford Dealer for details 

Dcok? installed kanger bgli tui rue 
far CCCufua 

v Ha.i*d m r w tnx* ir^s&ayrrre thru 
PttftJSL 3984 

1 Qphrfvil. jvcv .fJiiilabk: cn Lalxt/frila or 

yhril!- MLLiiLkL T.bi janu.'jn-n Hnr^pnuv*?- 

bosvd cm 5 AE Standard J 1349 




AMERICAS 





More Bauer to you! 






independent front sus- 
pension to absorb off- 
road jolts so you don't 
have to. And to help keep 
wheels glued to the 
ground for solid traction. 

Both give you a 
proven 4- wheel-drive 
system with a choice of 
manual or optional auto- 
matic locking hubs. 

And now both offer 
you the special looks and 
luxury of Eddie Bauer 
editions 

The Bauer Broncos, 

These unique 
4-wheelers have high- 
styled interior and exte 
rior trim, They include 
dual Captains Chairs, 
floor console and much 
more. Plus Eddie Bauer 
gear bag, travel blanket 
and visor organizer. And, 
to fop it all, 'Ford Care " 
extended maintenance 



and limited warranty 
program. One beau- 
tiful package! 

Best-Built 
American Trucks. 

At Ford. Quality is 
Job 1. A 1984 survey 
established that Ford 
makes the best-built 
American trucks. This is 
based on an average of 
problems reported by 
owners in the prior six 
months on 1981-1903 
models designed and 
built in the U S. 

Lifetime Service 
Guarantee . 

As part of Ford Motor 
Company's commitment 
to your total satisfaction, 
participating Ford Dealers 
Stand behind their work, 
in writing, with a Lifetime 
Service Guarantee. No other 
car companies' dealers, for- 
eign or domestic, offer this 
kind of security. Nobody 
See your participating 
Ford Dealer for details. 

*f?|.rfittrtd!. rtf* Dvtfti&bfe tii California DC 
with manual Iransmisskm 
brad on SAE Slandard JJ 349 



Ford Bronco and Bronco II— 



not one but two tough 
4-wheelers for ’85— both with 
Eddie Bauer style. They’re all 
dressed up with everywhere to go! 



Now Ford offers 
you a choice of big 
Bronco (seats 5 or 6) or 
trim-size Bronco II (seats 
4) in special Eddie 
Bauer editions. 

Both have a 
lot of good 
things in 

common- 

be sides Ford 
toughness 
and Bauer ek 

More power to you. 

Both have plenty of 
power on tap. Power that 
eases you through hard 
off- road going and makes 



ail driving more fun. 

Bronco Its 2.8LV 6 
gives you power no other 
small V-6 4- wheeler can 
top. it's standard at no 
extra cost. Bronco 
starts with a big 
high- torque 4.9L 
Six, standard. 
Adds a 5.0L V-8 
with new electronic 
fuel injection. Plus a 
5.BL High Output V-8 with 
4- barrel carb-and 27% 
more horsepower than 
Blazer's biggest engine? 

Unique suspensions. 

Both Broncos have 



"My Ford Bronco & Me'" 



“My Bronco II &Me“ 






W “Workout. 

Run. 

Sweat. 

Shower. 

And Speed Stick protection 

f to help keep me dry. 

\ That’s how I give 
my career 
an extra edge.” 
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AUTOMOBILES 
AND BIKES 

Irtiporti And Matonporti 10 



rhuPMGAr^ 10 
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Ct Clink: I 3* 

Smoothest Trammlsslon 42 

Computer Car 42 

Saturday Mechanici #9 

OiP pressufe pnoWt ms 

lg niff On Sysf*«m GO 

They'ye gone from hot metal 
tiities to cwipuwrs 

85 imported 

Spo r ts Sedans 9Z 

pm singled out eigni 
fairwly-size imports for testing 

PM Bi^wi Guide 
To The IS Imports 95 

These new cm Stress 

mart luxury and performance 

it's a nead-tumer 

Ma«#dw 1 W tM 

Owners praise hanging and 
fuel economy of this &enz 



SCIENCE AND 
ENGINEERING 


Science Worldwide 

Prnhii Th Fl±h 


40 

42 


Hew Artlf i'£jfii! Heiul 33 


StercfliDurrdJVdYih 33 

Soviet £jurc« Booster 44 


Toughest Space Walk 
Tank Of Thm Future 


44 

45 


Mortar Cant Mlu 
Spy In Thff iky 


45 

45 


Gear For Firefighters 


07 


It takes a full array 
of high-tech eguFpment 
to ftght fires in the 'afts 

Great Moves Of Hfjf&rv 


100 


Man learned how 

to move mountains pvrmpght 

How To Mow 
A Bmby Grand 


107 


Victor Borge says ytxj need 
a rolling pm. a stack 
of books and a tw-ag-er 

KflEers' High-Tech Haven 


104 


iNcrv/ we can tweed 
killer whales in taptivriy 



SHOP AN D CRAFTS 

mfi.efrtJ«BfJ(l«Qsh 29 

Workshop MlnkPurs* ?? 

Cutting dovetail joints 
Build Our Wheelbarrow _ 76 
Ft wiN tote anything 
WooJ-Sculp T u re Cl oc k Kit 1 B 9 
The Phoenix ck?ck is m^de 
almost pKdusjvejry from wood 
Eng Msh Garde n Fiirnl tMr* 110 
Build these four'ieaik pteces " 



Joining L egi To^ Rails 1 14 

We show ro ways to join 
fumFture itgs to raks 

6 Kitch en Companions T Ifl 

Each of' these kitchen aids 

takes a few hours to Duild 

Hints From Rendon 166^169 
A Dovetail Jf Q 1 67 



BOATING AND 
OLfTDOORS 

All Outdoors 3_4 

Thunder Boati 9.0 

it ta^es a special breed 
to pilot formula One 
fcoau up to f SO mph 



PHOTOGRAPHY 

DrjBiMtk SpocfjB EffacB 91 

Use four specral "effects 
id enhance your pnoios 

Photo Hints 1H 
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Appliance Clinic 
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Hum eownetn! Oidls 25 


Maw Now 

Far Home And Shop 


46 


Replace Cellar Doors 


54 


Pruning Tuoll 


64 


These five will db K ail 

Household Mows 


104 


If you've ever pulled a muscle 
or injured your baric 
you need thfse ops 

A Rising Faucet 


160 
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RADIO AND TV 



PM Haatanha Mon itor M 

Comput er H o ok U pi 5 ® 

your r>bVri CDCinecror 
cai 3 *es and save a bundle 
Barry GoJdWittcr : KJUGA 74 

TV— TH* mw Afitkliw 1S6 

Some aid television sets 
are valuable coJ^ecu&ies 
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New Hovercraft « 

AvIfttJon Lib Take* Off U 

EVERY MONTH" 

Edttdi'l Natei _ t 

Letters To The Editor E> 

Techwokwv Update *2 
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With . 
BernzOmatic 
you wont 
know 
what to do 




Solder the 
leaky 
aquarium . 



Repair tb 



Rewire 
the post 
lantern. 



the basemen 
windows. 



Don' t spend a nother weekend 
without a BernzOmatic. 

No one does it like you and 
BernzOmatic. 



Straighten 
the iron 
railing on 
the porch. 



Lift, VJ 
up the V 
tiles in 
the utility 
room. 



Benda 
bracket 
for the 
garden 



e 



ose. 



BernzOniaiiL has a full line 
of torches to do 101 things 
around the house you 
didn't know you could do 
with a torch. 

BernzOmatic makes heat 
do wonders. And we've 
been doing it for over 
a century. 
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Purcell Mountains. 

A rugged place for a smooth whisky to start 




WESTERN CANADA-The 
hardest part of the climb- 
ing is just getting enough 
air. [ gulped it in. icy Thin. 

And then we stopped, 
and looking around took 
my breath away all over 
again. 

Later, thawing out by the 
fire, we knew we’d been 
someplace we could never 
forget. 

Over Windsor Canadian, 
we talked about it all night 
long. That's some smooth 
whisky. 

It's made from water 
that runs down from the 
glaciers. They use the 
local rye. And that high, 
clean air must have some- 
thing to do with the way 
Windsor Canadian ages. 

Rugged country Smooth 
whisky. Both unforgettable. 



WINDSOR 

CANADAS SMOOTHEST WHISKY. 




CANADIAN ,V- - r , End ■ W -ftfXif ■ IMfc3HIE& AND BOrtLED B¥ THE DSf LEfll COMPA'il twfrt VflfK i^NOal MULLETS 
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M^RDWAfif STORES 



TOOL VALUE 
OF THE 
MONTH 



SerVess 2 Pc. 



Locking Pliers Set 

7 !i r^ElLilar ^ h mg nose pliers with 
luSj us Nihli' hoi irealerl alloy sl* fc pl 
Rripi»rj*ws, Hurry! (MTetgmiij from 
hm 10 only while supples 3asL at 
partirip&tjrtg Thie Value Hardware 
Stores. IP060? 




KELLER 27" 

Aluminum Stepladder 



I HARDWARE 
VALUE 

OF THE MONTH 



Lightweight, fc-at nrps full :l" side 
rail, al ip- real si am steps & F^L 
pinrh-prcmf spreader bar Hurry? 
Offer good from Feb 20 miiv while 
stippla-s lust, at partifipaling Tru^ 
Value Hard ware Stores 32? 



cwuist n «i jafbtipiiwq P^~;- 

Trw him Kidpn Stf?t PjSwg^N ®E8© 



Kvrfnrt miaINM-rwi 




EDITOR'S 

NOTES 



M oving a piano may not seem to 
merit a place in hisiory. At 
least not until you've suffered 
through the effort yourself. The 
move does taka on a certain stature 
when you do it alone, in darkness, 
and in absolute silence. Humorist 
Victor Borgs recounts such a feat in 
How To Move a Baby Grand (page 
107), Borge s is just one of our 
Great Moves Of History which 
you 11 find on page 100. One great 
effort that didn't quite make our 
final cut but is nonetheless interest- 
ing Is shown below. It involves the unorthodox treatment of an Orthodox 
church in Czechoslovakia. When a coal deposit was discovered under the 
church in 1975, the 12,000-ton building was elevated, placed on rails and 
hefted a half mile away so the coal could be mined. (By the way, it should be 

noted that for his effort, Victor 
Borge was made PM*s Music Critic 
for this month — the first man ever 
to he so honored). . . . it takes a lot 
more to fight a fire nowadays than a 
hose and a hardhat With all the 
new kinds of materials that can 
bum— chemicals , plastics, toxics — 
there’s no telling what firefighters 
will face when they respond to a 
call. To make the odds a little more 
in their favor, they're toting along 
the equipment you!] see In our 
cover story. Hot New Gear For Fire- 
fighters (page 87). To get FM J s 
cover, photographer Brian Wolff 
and Science Editor Dennis Eskqw 
visited the Nassau County Fire Service Academy on Long Island, 
where Alert Engine Co. No. 2 of Rockville Centre was practicing on an oil 
blase. Posing calmly are Capt. Wil- 
liam Ruckdeschel of Alert, Chief 
John Baroni of the academy and 
Chief John Glynn of Alert, 






Entertainer Victor Borg* demorrat rates tiw 
first step In becoming PM'i Music CrlUc. 




WtEh our cover fire conquered, rkellghiers and editor Eikow face the camera. 
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On the pro bass circuit, every tournament 
is a race. That's why were engineered 
so many race-proven features into the 
Evinrude XP150. 

In fact, it shares many of the same 
high-tech 
features 
that make 
the new 
Evinrude 
3.6XP !K V-6 
so awesome, 



Like highly tuned race-style cards, "high 
squish ' design cylinder heads, a throaty 
race-tunetl exhaust system and sleek Nitro 
Series"' XP gearcase 

With its Top Charge 1 ' 1 35-amp alter- 
nator. you get more than enough power for 
lishfinders and other electronic acces- 
sories. Quicker charging for your trolling 
motor batteries, too. 

What's more, the XP 150 offers VRO‘“ 
variable ratio automatic oil inaction. 

And the XP 150 is backed by the new 



optional 1+2™ three- year buyer protection 
plan. See all the exciting new Evinrude 
motors for 1985. For the name of your 
nearest Evinrude dealer, call this toll free 
number: 1-800-255-2550 
THIS YEAR GO mm BEST 

EvmmiDEEz 



first tn 
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OMC 1*2 
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PROTECTTOH PLAN 



om ti MI 1 rrofc 



: C j’ li j-o V i e w.t dpJ-OHA’ :-h -ilk in qiM'I <I«P4C 



ipiDOH 







LETTERS 
TO THE EDITOR 




Solar slip-up 

] was puzzled by your e\pla nation of 
why it was possible to photograph a 
normally un photographable an nular 
solar eclipse f Science Worldwide, page 
52. Qcl '84). In an annular eclipse, as I 
understand si. it r s the brightness of the 
sun showing around the edges of the 
disc that blanks out the fainter corona, 
making it invisible and thus not possible 
to photograph. 

Hut you said that the sun was 
brighter than usual that day making 
the corona visible. Wouldn't that Lend 
tg make it even /ess visible? 

HAKKV CHURCH 
LEMMON'. Ill, 

You re right. We should have said 
that the corona, noi the sun r was 
brighter than usual, making ii visible 
despite the presence of sunlight 

I was very interested in your striking 




Sun about to disappear in annular eclipse 
photographed by reader Corvmt In May 1984. 



photo of the solar eclipse because 3. too 
wanted to photograph it and didn't 
think it would be possible. I was very 
surprised and pleased to find that my 
photos turned out well, although not 
quite as dramatic as yours. 

The photograph that I'm enclosing 
(above) shows the sun as a slim cres- 
cent shortly before Total eclipse. 

CLAUUE HUGH CON ANT' 
CHARLOTTE. VtrCH 



Were you there? 

During World War 11. America lost only 
□no aircraft carrier in the? Atlantic 
Ocean, the USS Block. Island (CVEi 21). 
Miraculously, all but 10 of the more 
than 900-man crew survived. These 
same crewmen were later assigned to a 
newly cum missioned ship also named 
the Block Island (CVE 106). 

This continuity of service Through The 
sinking of one vessel and the manning 
of another uf the same name is unique 
in naval history We are Trying to l rack 
down these valiant men in order to set 
up a reunion. If any are among your 
readers, we'd like to ask [hen they 
contact Al Dulman, 330 Powell 3 e . 
Stoughton. Mass 02072 Thanks, 

w J BQQf 
ANCHORAGE ALASKA 

Needs bigger lungs 

My husband just finished building your 
intriguing air-driven calliope (Create 
Your Own Circus Music, page 1 02, Pec 
■E2) We found ic hard ip believe that 
such a complicated instrument could he 
constructed in the relatively short time 
you specified — only 4D hours — hut you 
wore right on the money. 

We did make one modification that 
may be of interest to other readers who 



have built the calliope. We found, that 
the two hair dryers recommended for 
the air supply didn't have quite enough 
volume to produce a full, rich tone. We 
hooked up a tank -type vacuum cleaner 
in stead and now the calliope sounds 
much better. We re very pleased. 

BEVERLY ELWEI.L 
eOlNA UEfjN 

Missing tool 

Your excellent November '84 issue was 
a clear example of why 1 subscribe to 
PM. So much for the pat on the back. 
Now for a wrap on the knuckles 

Nowhere in your article Plan A Shop 
TTiijr Works For You (page 156} was 
there any mention of a multipurpoHe 
power tool. My Shopsmith takes up 
only a little more space than a lathe and 
can match the capabilities of most ad- 
vanced workshops having many differ- 
ent types of tools Why the oversight? 

TOW ZMUDZIKSKJ 
GXOHHEE1 m 

The Shopsmith is a fine tool indeed., 
and is particularly useful where shop 
space is limited because of its many 
funcucns. Our article r however, was 
intended to suggest efficient layouts for 
those having or wanting a variety of 
individual power tools. 



Tire choosing made easy 

Thanks for your article Ho w To Ffcfc 
The Bight Winter Tiros (page 72. Jan. 
'85). With all the confusion over differ- 
ent snow treads and front- vs, rear- 
wheel drive, your clear and detailed 
information was very helpful 

JOHN C ACKERXVECHT 
ESSEX JUNCTION VT 

In Dutch 

[ very much enjoyed youi article on 
new ultralights, especially those fantas- 
tic replicas of World War 1 fighters US 
New Kit Planes You Can Fly Without A 
Ucense. page 90 Dec ‘84}. As a Dutch- 
man. however. I must take except ion to 
your description of the Fokker Ein- 
decker as a German plane. 

All Fokkers were, and still are. Dutch- 
made The Fokker company is alive and 
well in Amsterdam and today makes 
short- and medium-range airliners. 

J. J. VAN UEK 

mejtaimack n h 

You're right, of course. We meant 
that the Fokker E indecker was German 
in the sense that it was one of Germa- 
ny's principal fighter planes in World 
War L 

Your statement that Wisconsin re- 
quires mandatory flight training for 
ultralight pilots was incorrect. This 
state requires only That ultralights be 
registered. 

For those who insist that ultralights 
need stricter regulation, it should be 
noted that no innocent bystander has 
ever been killed or injured by an ultra- 
light. The only casualties have been 
among pilots and they assume the 
responsibility for thoir own safeiy. 

MICHAEL SCHETD 
EAA ULTRA Lt OUT CHAPTER 

MADISON Wl$. 

Right bridge, wrong river 

In PM r s Time Machine for December 
‘84 (page IBS), you noted that con- 
struction of New York’s Verrazann-Nar- 
rows bridge was begun 25 years ago. 
but you somehow put the bridge over 
the Hudson River. I think you J ll find that 
it spans the Narrows, the body of water 
for which it is partly named. 

L h. UJONKES 
HAZLET NJ 
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Warning.: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 




Look out Lancia and on ■ i l ht . . i 
Quattro! Ford's afters ntHy thempion- 
sh ip. This stubby little sweetheart ^ 
looks fast sad is fast. The Fib ?,00 ^ 

just shown by Ford, of Europe 
at The Torino Motor Show 
is a mid-engine two- P 
seacer iha i wil L run the i ^ 

roads wtih driver's " 
pick of two-wheel or . 
four-wheel drive. 

He'll be kicked up to v 
60 mph in under 5 
sec. by the turbo 
charged. 1 6- valve, dom fuel 
injected Four that sits fore and aft 
behind him. The 1.8- liter powerplani 
wil] develop up to 360 hp in a chassis 
That's got a right-on weight distribu- 
tor! of 50: 50 The Composite materials 
body is a Ghia Studio design and, even 



¥ Ford s R$ 700 
* sports prototype 
glvej ratty driver 
choice Of rWd r 4wd. 



though li appears totally new. if you 
look closely you'll see some parts 
taken right off the Merkur — the wind- 
shield, for example. The front and 
rear body sections hinge open com- 
pletely. and ah drive train compo- 
nents are fully accessible for quick 
— servicing during rallies. In 10 
A minutes. you r li get a complete 
WK transmission change! Four proto- 
/ types were built initially and tesL 
ed by Jackie Stewart, who gave 
[he RS ZOO thumbs up on its perfor- 
mance and handling. To qualify lor 
world rally competition, Ford will 



build Z00 oars to he sold in Europe, No 
Turbo intercooler of tbe jnld-engloe RS 200 matter that the price should be about 
li ^erodynamic^lfy Integrated In the roof. $40,000— a lino is already forming. 




Taller wagon 

No. you're not shrinking. Some Honda 
Civic wagons arc 1 . 1 inches tailor than 
you remember from last year Tbe 
four -wheel -drive model which just 
went on sale in snow-bell areas of the 
country, is higher to make room for a 
prop shaft la a rear axle differential, 
and to give the model a little extra 
ground clearance. The 4wd is an on- 
dernrmd system: All you do is hit a 
button on the instrument panel when 
you want additional iraciion 
The only gear box offered is a six 
speed. The sixth-gear position is off to 
the side out of the way of Honda's 
familiar Five-speed shift pattern, since 
it's an extra low gear designed for 
low -speed pulling power when in 




Honda Civic wagon with four-wheel drive is 
Li In. taller than lu fwd counterpart. 



4wd. Power to the wheels is from 
Honda's transverse. 1 .5 -liter, 12- 
valve Four with 76 hp and 84 lb. -ft Of 
torque With this mountain machine, 
you can leave your crampons at 
homo. 






Volvos with front -wheel drive 



If you're familiar with Sweden's two 
automakers, you know that Volvo has 
always made the rear-wheel- drive 
cars and Saab the front- wheel- drive 
models. That's just the way it's al- 
ways been, but not for much longer 
Late this year Volvo will show Lhe 
first of a fwd range of cars that’ll *Qin 
familiar DL, GL. 740 and 760 models 
that arc sold hero. The from drives 



Four-efOOr version of new front 
drive line shares front-end 
Identity with Volvo' i 
760 flagship*. 









Volvo fvttuck sports coupe will be tint 
front-drive car from the Swedish automaker 



he smaller than the "big'“ Volvos 
know and— good nows for fans of 
ma rque — less e * pens i ve . 
be built in Volvo's 
plans in 
be 1986 

model-year cars. The 
ports coupe should be the 
taste st of [he new models, 
and will compote with cars Like the 
Volkswagen Sciiocco. The taur-dngr 



sedan geis an aerodynamic shape 
with some resemblance to the 700 
series body. Its room ter than the 
model iT has been buill to replace the 
rear- wheel-drive 360 that has been 
available Only in Europe. 

Meanwhile, at the upcoming Gene- 
va Auto Show this month, Volvo will 
be showing a limited-production, 760 ■ 
based. luxury performer — with of 
course, rear-wheel drive. W 
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At Duracdh neither rain nor snow nor dark 
of night stays us from trying to find ways to 
improve our batteries. 

Not ait easy task, mind you 
DURACELL' batteries are. after all, 
famous for their long life. And rightly so. 

Hut try we did. 

'ITie result: Today's 
DURACELL batteries 
East up to 2tJ percent 
longer than lire ones we 
made three years ago. 

And we'ii keep on 
improving them. 

So no matter w'hal 
you need batteries for, 
count on Duracell. 
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A quick messa 



Well be brief/ Ihe car shown here 
is the most powerful Civic ever. 

It’s the new Honda Civic CRX Si. 
It has fuel injection. Driving enthusiasts 
will have no objection. 

Fuel injection is just another way 
to get gasoline into the engine. Simply, 
it does the job more efficiently than a 
conventional carburetor. 

Honda calls its new sequential-port 
system Programmed Fuel Injection. 

It times the exact moment to inject a 
precise measure of gasoline into each 
cylinder/ Hie engine says when. 

A 12-valve, cross-flow cylinder head 
makes effective use of the new fuel 
injection.Which makes it easier for you 
to get around slow moving traffic. 

The CRX Si was designed for pure 
driving enjoyment. It comes only with 
a 5-speed manual transmission. Fifth 
gear is a true overdrive. It helps overall 
economy and reduces engine wear and 
interior noise level. 

As always, you will rind the engine 
and transmission up front for all the 
advantages of front-wheel drive. I .ess 
weight, more space, better traction. 

One thing that makes the CRX Si 
a joy to drive is its suspension. Fore 
and aft stabilizer bars help control body 
lean while cornering. WeVe enclosed 
the rear bar inside the axle tube to keep 
everything neat underneath. 

m V re imni Htrti Mum ■ I- 




We’ve mounted nitrogen gas-filled 
rear shock absorbers to provide stable 
dampening.' 1 liey help improve the ride. 



Stopping power is trusted to power 
assisted brakes.Ventilated front discs 
help dissipate heat buildup. Rear brakes 
are drum type. Backing up everything 
is a dual diagonal hydraulic system. 

Rack and pinion steering insures a 
positive feel to what’s happening on 
the road The car will positively turn on 
a dime, providing its diameter is no 
less than 29.5 feet. The Civic CRX has 
the tightest turning circle of any two 
seater sold in America. No wonder it’s 
so easy to park. 

In motion, the car is something else. 

A low 0.33 coefficient of aerodynamic 

¥ 

drag. Honda designers shaped the car 
to direct air around it cleanly. To further 
improve total efficiency and help road 
holding ability. 

Now you can see why there are so 





many aerodynamic features. Like a 
front air dam, flush windshield and door 
handles, low hoodline and rear spoiler. 
The GRX is slippery. 

You can watch the air slipping by 
overhead.The GRX Si comes with a 
power sunroof. Just touch a button and 
the sunroof panel rises and retracts. 
Because of the special way it opens, its 
opening is larger than other designs 
would permit. And it takes up hardly 
any headroom. Only Honda has it 
You will find cast aluminum alloy 
wheels on the standard list.They are 
fitted with wide Michelin steel-belted 
radials. Anything less wouldn't be right. 

' fhere is a rear window washer 
and wiper. A big help with a window 
that's 980 square inches of glass. It also 
has an electric defroster. 

All the windows are tinted to filter 
out sun rays. The windshield has a 
dark shaded upper area across the top. 



\ou adjust the dual outside mirrors 
from inside the car. And you can turn 
on the headlights, signal turns, wipe and 
wash the windows quickly, slowly or 
intermittently. Without removing your 
hands from die steering wheel. 

Tall people can sit in this cat The 
seatbacks recline and the bucket seats 
themselves adjust eight inches front 
or back. Legroom runs nearly 43 inches. 
The seats have adjustable headrests. 

Right behind the bucket seats is a 
locking stowage compartment. For 
anything you don't want people to see. 
There is also 14,5 cubic feet of cargo 
space back thereAVith a wide rear hatch 
for easy loading and unloading. 

On the dash panel you will see the 
instruments you need.These include 
a speedometer with odometer and trip 
odometer, tachometer, temperature 
and fuel gauges and functional warning 
lights. They are illuminated in high 
visibility orange for better night vision, 
like in airplane cockpits. 

The rest of the instrument panel 
features door window defrosters, quartz 
digital clock, covered storage box. And 
finally, a coin box. 

Certainly, by now, you must have 
gotten the message. 



HON DA 



The Civic CRXSi 








STEPHEN A* BOOTH 



PM ELECTRONICS 
MONITOR 






CASSETTE 

RECORDER 



AfcU FM RADIO TUNER 
WITH STATON PRESETS 



SOUMCWWE5 FROM 
SPEAKER TRAVEL 
THROUGH ACOUSTK 

labyrinth 



Breakthrough in loudspeakers 



bass, treble and 

VOLUME 

controls 



INDEPENDENTLY 
AHPUFIED 
TWEETERS 
f OR HIGHER 

tones 



PORTS FOR 
LOW FREQUENCIES 



Arrows chart the path of soun d through The 
intricate wave-guide labyrinth (above) that 
lets the Bose AWMS-l produce deep bats 
and h-lgh volume. The cas^ie/tuner/arnp 
(right) Is a tabletop model- 



Tg gee deeper bass from a conventional 
loudspeaker you must increase the 
size of tho cone, house it in a larger 
enclosure and pump in more watts to 
move a greater volume of air Wow. 
Bose Corp has thrown convention to 
the winds with an engineering innova- 
tion that permits a small, modestly 
powered speaker To deliver bass al 
sound-pressure levels usually found 
only in heavily amplified floor-standing 
speakers. 

The new technology is so effective 
that its first application occurs in a 
smalt self-contained hi-fi console Bose 
calls the Acoustic Wave Music System 
(AWMS-1, $649). The tabletop unit 
includes an AWFM tuner with 10 pre- 
sets. a casseite recorder with Dolby- B 
noise reduction, a 25-watt amplifier for 
the single 4 -in bass cone and & Five- 
wan amp for each of its two high- 
frequency speakers. All this comes in 
an IB-pound package only T R in. wide, 
1 1 in. high and R an. deep. 

Critical to the system's size and opor 
atian is thn acoustic wave technology 
it J 5 named for. This involves controlling 



the interaction of acoustical waves with 
the moving bass cone. Similar to the 
way a flute can fill a hall with sound 
from a mere whisper of breath, this 
Interaction takes place within tubes — 
or wave guides — emanating from the 
speaker cone and Folded at precisely 
calculated intervals. A conventional 
speaker of the same eh closure size as 
die Hose AWMS would need three 
times the amplifier power 10 achieve 
the same volume. 

According to Dr. Amar Bose, the 
compact efficiency of wave-guide tech- 
nology has applications in video and car 
stereo The wave guide can be wound 
through a TV set to produce astounding 
stereo from a small amplifier Winding 
the wave guide around obstructions in 
a car would permit greater installation 
flexibility for super hi-fi sound 

Although the company is introducing 
its technology in a simple, one-piece 
console. Dr Rose says free-standing 
wave 1 - guide speakers are feasible for 
home and commercial use. The AWMS- 
l runs on household current. A carry- 
ing case with battery pack costs $70 



Currents 

* By the time you read this, the first 
Compact Disc "singles" should be 
available FolyGram Records says its 
MaxiDiscs will contain 17 minutes of 
digital audio music on a standard 4 J A- 
in CD thai is priced lower than album- 
length CDs One possible application: 
laser jukeboxes. 

* The interception of pay-TV program- 
ming by home satellite-dish owners is 
now legal, thanks to the 1984 Commu- 
nications Act. Bui some pay-cable pro- 
grammers are threatening to scramble 
their signals this year to foil freeload- 
ers Stay tuned ... 

* Signal -s wipers beware: Those black 
boxes for unauthorized destxambling of 
pay -cable programs might cost you 
more than you think. A Federal District 
Court recently slapped 31.1 million in 
theft -ol- services fines against a Now 
York retailer who sold the devices. The 
cable companies say they'll pursue 
cases against individual owners, too. 

Hand-held computer-fun 

Add Super Micro to the list of downsized 
electronics miracles. HomeComputer 
Software, its maker describes the de- 
vice as a palm-size computer console 
for game aficionado^ whose skids and 
tastes have outgrown simpler hand- 
held video games. 

At SS9.9S. the battery- powered Su- 
perMicro enable 5 computer buffs to 
enjoy mind-challenging games away 
from their home computers. Its twin 
microprocessors and liquid crystal dis- 
play color screen provide multiple skill 
levels, game variation and random ac- 
tion, along with sophisticated color 
graphics and sound effects. The game 
cartridges pop into the console like 
cassettes. HomeComputer Software 
now offers three games, with more 
cartridges on the way. IW 



The col&T liquid crystal display screen of the 
Super Micro game console doses up like a 
tfamtftefl tor portability 
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AIN’T NO FUN WHEN YOUR CAR WONT RUN. 

SHOULD'VE USED NAPA PARTS. 

Stop driving yourself crazy- start counting on quality NAPA 
parts to get you goin and keep you goin! Every NAPA Brand part is as good or 
better than original equipment. They’re made better than they have to be, 

So do it right. Depend on quality NAPA parts to keep your car running 
NAPA Brand New, Available wherever you see the NAPA sign. 

MAKE IT NAM BRAND NEW 

OwLk yc-ur YeMv pages 



IT PULLS MORE THAN 
ITS OWN WEIGHT 




A Kubota tractor has lots of pull. It pulls a 
rotary tiller, disc harrow, front loader, box 
jW scraper, mower, cultivator, plow and more 
I jL than 40 other matching tools. 

I^P Of course, not every Kubota tractor 
pulls every one of these implements. But L 

with the widest selection of tractors under 
40 hp and matching implements, you’re J|'' ^ 
sure to find the combination you need.^^B 
Whatever that is, Kubota tractors and 
W implements are made for each other. 
HU* And our implements work even harder 
because of the special features built into our 
tractors. Like a fuel-efficient diesel engine. L 
Four-wheel drive . Power steering.Three- Jj 
point hitch with position and draft control ,j[^ 
- , rt _ On some models, shuttle -shift. 
bL Stop by your Kubota dealer. He can tell 

I you all the reasons why Kubota tractors 
and implements pull ahead every time. 



Models 


HP 


CYL 


Choice of Transmission 


B5200 


13 


3 


Standard 


B6200 


15 


3 


'Standard 


B7200 


17 


3 


1 or 


B82M 


19 

FTQ HP* 


3 


[Hydrostatic 


L245 HC 


21 


3 


Standard 


L22SO 


21 


3 


Mechanical shuttle-shift <8x7} 


L255U 


23.5 


3 


Mechanical shuttle-shift (8x7} 


L2850 


27 


4 


Mechanical sh utile- shit [ (5x7j 


L345 


29 


4 


Standard 


L355SS 


29 


4 


Hydraulic shuttle-shift 


L3750 


30 


5 


/8x8 or 

l Hydraulic shuttle-shift 


L4150 40 

’Majiuiaerurert «nmaU 


5 
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UKUBOTH 

Nothing like it on earth: 




STEVE TOTH 



APPLIANCE 

CLINK 




'Chocolate' ice cubes, then none 



/ have a General Electric icomakor. 
Model GEL No. WB3QXW6 , in mjr GE 
refrigerator. Pin and sand entered our 
Water supply from a ruplurerf wafer 
main in the street, and since then the 
icemaker hasn't worked. It made cwd or 
three cycles of "chocolate" ice cubes, 
then two cycles of cJean hut half-size 
cubes, and after 
that, nothing. What 
| cart I do to remedy 
| Efras? My water sup- 
ply is now clean 
and with ^ood pres- 
i sure. — T, MoitOZBf 
Metairie, La. 

Apparently silt, 
that went through 
the water supply 
dogged the filter 
screen in the ice- 
maker water valve. 

This valve is locat- 
ed in the motor 
compartment at tho 
rear of the refrigerator. To dean the 
screen, unplug the reftigeracor and 
lum off the water supply to the ice^ 
maker. Move the refrigerator away 
from the wall and remove the rear 
access panel 

Follow the water supply tubing to the 
water valve. LTso a wroneh to discon 
neci the tubing from the valve. Then 
remove the large brass hose nut to gain 
access 10 the stainless-steel ft tier 
screen located inside the valve inlet. 



Spin cycle shuts off clothes 

I hsve a Sears Lady Ketunore clothes 
washer, model No. 110 . 7Z4906G0, seri- 
al No. C4Q7Q2298. Every lime the spin 
cycle begins, the kick-off switch shuts 
off the machine, no matter what the size 
Of ihe load. I've checked to make sure 
the washer is level. Can you help? — 
Bernard Smith , Everett. r Fa. 

Either the snubber pad and spring 
are worn, or the off-balance switch 
needs adjusting. To check the snubber 
pad. unplug the washer, then raise the 
top by Inserting a thtn-blade putty knife 
between the Lop and the cabinet and 
pushing in on the two top locks. Located 
27z in. from each side The snubber pad 
and spring are ai the right rear comer. 

Push the cub back all the way. thnn 
let go The snubber should produce a 



Remove the screen by carefully work- 
ing if out of the valve with a small 
screwdriver. Clean the screen thor- 
oughly. then replace it in the valve. 

Before reconnect Jng the water sup- 
ply tubing, place the loose end in a 
bucket and have someone him on The 
water supply briefly, to flush nbou; a 
quart of water 
through the tubing 
Reconnect the tub- 
ing. turn the water 
back on. and check 
for leaks around the 
connection Plug in 
the refrigerator and 
make sure the ice* 
maker is turned on 
and plugged into its 
connector in the 
side wall of the 
unit's freezer com • 
pa rumen c 
To prevent de- 
bris and silt from 
blocking the icemaker valve in the Fu- 
ture. you might consider installing a 
water filter on the tubing leading m the 
icemaker water valve The filter will 
also strap out much of the chlorine tn the 
water and make the Lee cubes taste 
better. The water Alter is available from 
any authorized GE parts distributor in 
your area, and comes with installation 
instructions for the do-Si-yourselfer 
The pan number for die filter Is 
WR97X314 



washer 

drag on the tub and stop it from swing- 
ing back quickly. Should die Tub move 
too freely, there may noi be enough 
tension on the spring or the bottom of 
the snubber pad may be glazed or oily 
and need replacement. The snubber 
and spring is pan No 35Q9Q2. available 
at any Sears parts or appliance store. 

If the snubber pad and spring are not 
the problem, check the off-balance 
switch. The switch is located behind The 
access panel at the rear of the machine, 
mounted with two screws to ibe left 
inside of the cabinet just below the base 
plate. There should be about ] - in clear- 
ance between the base plote and the 
thin metal tnp lever of the switch. H 
there is less clearance, bend the metal 
arm away from tile base plaLe. 



Calibrating an oven 

The oven tempera run* control on my 
Frigidaire electric range. Model RDG3- 
35W r seems 10 be off about 50° For 
example: When preheating the oven on 
a selling of 350 c \ the oven pilot shuts 
off. but the oven heat will override to 
about 400*. IVouid you please tell me 
ihe best way to approach this problem. I 
have had the back panel off to rep/ace a 
surface unit pilot and found some loose 
wiring, which 1 took care of . — AJJbort 
Gibson, Fort Richey, Fla . 

To check the oven temperature, 
place a mercury oven tfiennometer— 
available at any largo hardware store — 
tn the center of The middle oven rack 
Close the door and set the thermostat 
dial to 4Qtf\ Allow the thermostat to 
cycle off and on [or three cycles (watch 
the indicator light}. Use a flashlight TO 
read the thermometer through the 
glass door, and calculate the average 
QVEn temperature for the last cycle 
Mark down tho cut-on tnmpnraturi? (in 
dicatpr light on) and the cut-off tem- 
perature [light out). Add these two 
figures together and divido by 2. Jf the 
average temperature is loss than 390° 
or more than 430* the thermostat 
should be recalibrated. If it Is less than 
290* or more than 530* the thermoslal 
should be replaced. 

To recalibrate the thermostat, lhe 
oven dial should be left at 400* and the 
oven hot. He move the control knob; the 
calibrating screw is inside the hollow 
shaft on which the knob mounts. Insert 
a very tb in-blade screwdriver through 
the center of the shaft to engage the 
calibrating screw. Hold the outside of 
the shaft with pliers to prevent it from 
moving, while ruining the adjustment 
screw counterclockwise unci! tho oven 
Sight comes on. Then, turn the screw 
clockwise until the oven light goes out. 
Set the screw approximately halfway 
between these points. 

Let the oven cycle twice then re- 
check the average temperature. On 
yuur particular model range, moving 
the calibrating screw ft- turn counter- 
clockwise lowers the temperature ap- 
proximately 35*; 'ft -aim clockwise 
raises the temperature 35* 1M 



If v™ l*ww pi jw-nhiWn irilft imy irp&fcrnrc-, mraJ yn\ir 
91 1. winn .ikwTfj lOrh r i 1 1 r ■ tru * >J ..a id fi.it nurnimn to 
Apptkwnv rfini'i Hryiuftur Mptfisnfc* 

St Vl'lv Vrii'h. |V Y twtfi. S&rry bur Itwitv*. L^nnoi 
hi- my-fvrrcd kidtvtofomlh Fwblmm n f itodv in Efim* 1 
ivdf bp titsemsed in rhia isknn. 




WATER OUTLET 



Iremakcr water valve. If blocked by sedi- 
ment, nwd f filter screen cte*n<ng r 
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Tattletale ignition 

The newest wrinkle in automotive electronics is self* 
diagnostics — systems that can analyze, store and report on 
their own failures. These systems are popular standard 
equipment on new cars, but here's the first. 1'vc seen in 
aftermarket parts. 

The Security Plus electronic ignition module is a plug-in. 
bolt-on replacement for 1 974 and later Ford vehicles. Two 
Endieator lights on the case display module status. A green 
LED lights as long as the module is working properly. 
Should there be a malfunction, the red indicator light comes 
on and stays 1st. That's really useful in cases of intermittent 
failures, where the unit malfunctions when hot and works 
properly after cooldown. If that happens, the red Light 
would tell the tale. 

Security Plus also prevents mistaken replacement of a 
working module, an error that might cost up to SI 00. A 
limited lifetime warranty on the module stipulates free 
replacement if the red indicator light ever comes on. It " 5 
available at auto parts stores for about $50. For more 
information. write to Switches Inc.. 516 High Street, 
Logansport. 3nd 46947 — JV.S.M. 



Replacement Ignition module uiei LEDi to report on iu own status 



The Safety Vent System is designed to 
prevent a buildup of explosive hydro- 
gen gas inside the battery. Instead, 
hydrogen vents from the battery into 
the recovery monitoring bottle, A '/s-in. 
hole in the bottler p allows gas to 
discharge into the atmosphere, away 
from the bau.ery terminals, where a 
spark might ignite it. Jf 7* in. or mare of 
electrolyte is found in the buttle after 
30 days, it means the battery is doing 
overcharged or toa much water was 
added to the cells. 

The Safety Vent System can be used 
on most nonmaintenance-ffee batter- 
ies. It's $11.95 by Cable Safety Sys- 
tems, 729 Walnut Btvd.. Brentwood. 
Calif 945 IS — Mon Schuhz 



Third hand 
at the gas pump 

Every time 1 suffer through frostbite 
and gas * soaked hands at the self-serve 
station ] fume about the demise of 
automatic gas pump nozzles The solu- 
tion is so simple that you'll wonder why 
it's not been thought of before — a clev- 
er plastic helper called the E-Z Pump 
Hook it in place (either fast or slow 
filling speed) ai^d you're free to check 
the oil, clean the windshield, or simply 
get back into the warm car. They re 
$1.25 each from Ventures Unlimited 
inc., 1165 Clifton Ave.. Akron. Ohio 
443 1 0 Simple trip automates me gas-pump nozzle. 





One cure for 
a shaky Four 




Torque stmt replaces worn-out rubber 
engine retainer straps wfth a jprihg 
hyifimiflc unit and aits vtbraTkjns. 



Why does engine vibration seem to 
increase as my four cylinder, front- 
drive car adds up the miles? The upper 
portion of the engine is secured to the 
radiator support by a strap that will 
wear out due to continuous flexing and 
heat/otl exposure. The Torque Strut is a 
spring -and- hydraulic replacement that 
eliminates failure-prone rubber bush- 
ings. Priced from $4Q to £50 for GM A- 
and Xn^ars. Honda Accord and Civic, 
the Moog Automotive struts are avail- 
able at auto parts stores — tV.FJ. 
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Take Hold of Advanced Technology! 

With Radio Shack’s Programmable Scanner. 



Radio Shack his been bringing the latest technology 
from the laboratory to die marketplace for Over 60 
years. Our Advanced Technology emblem is your 
assurance that the Realistic PRO- 30 programmable 
scanner gives you outstanding performance and high- 
est quality at an affordable price. 



Send For Your Free 1985 Catalog 

Mail to; Radio Shack, Oepi. SS-A-5S0 
300 Orw Tandy Cantor, Fod Worth, TX 70T02 

I 

' fckamfr . _ 

! Murium 




Radio /hack 

A DIVISION OF TANDY CORPORATION 



No Crystals te Buy! Direct Access ta 23,684 Frequencies! 



Listen to the Action wherever you go 
with our Realistic® PRO-30 1 6-channel scanner. 
You can hear police, fire, ambulance, aircraft, 
trains, amateur radio, government, military and 
more. Our advanced technology gives you di- 
rect keyboard entry of frequencies in the VHF, 
UHF and aircraft bands. 



Engineered for Excellence! From its 
sensitive frequency-tracking front end to its 
extra-rugged case, PRO-30 gives you state-of- 
the-art technology and outstanding quality. 



A Built-In Microprocessor simplifies op- 
eration and gives you customized listening, You 
can scan up to i 6 channels in two speeds or use 
the manual key to monitor one frequency at a 
time. There's even a priority feature so activity 
on your favorite channel wilt override the other 
channels you are scanning, A big LCD display 
shows you the channels and frequencies being 
scanned, monitored or programmed. Acces- 
sory jacks make it easy to add an earphone, 
external AC or DC power supply, or even 
recharge optional nickel-cadmium batteries. 
Only $299.95, or as low as $20 per month on 
Radio Shack QtiLine credit. 
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Apply Peat until the paint starts to blaster, 
then remove ft with a putty knife or ttraper 
Jt works on both latex and oil palrm. 

turn of over 1 r I DO* F. It's also handy for 
Thawing frozen pipes, drying planter , 
melting soldered joints and for soften- 
ing adhesives and caulking. The Power 
Stripper {$80} is available at hardware 
stones and home centers. Contact Wag 
her, 1770 Fernbrook La.. Minneapolis. 
Minn 55441.— J.T 

Icebox update 

An incorrect box number was given for 
ordering hardware for the icebox 
shown in our December issue (Buiid 
An Oid- Time Icebox page 1 0Z) The 
correct address is Armor Products, Box 
290. Deer Park. N.V. 11729. Orders 
already sent wilt be redirected or re- 
lumed by the Postal Service. *W 

If you ‘wo cornu a^rasy * nflW janxfii^T Wffli SGfiW $p£Ciui 
fv-aturpg, ftw us ai WOT il \YHlv W m tVbr*- 

bonOi. ftipuiklf MecrtaWfS. 224 WfrSl 57E/1 a., New 
York. N.Y. JOOTJJ. 



Th# norcUdd Tip Siam on curved surfaces 
such is pipe ana conduit. Stop boring When 
th« desired hpFe diameter Is reached- 



The high-speed steel bit can alio be used to 
cut through particleboard and plajtet- 
twrd. Move the drill with a sawing motion. 



edges. This allows one bit to bare 
different sized holes in most building 
materials. For example, the Unibit 1 
bores 13 different diameter holes, thus 
replacing several standard drill bits. 
This somf^vhat justifies the high cost: 
Bits starr at about §18 each. 



Unibits were developed for metals, 
bui The single flute cutting edge works 
well for boring i h rough wood, composi- 
tion board and acrylic plastic The sure- 
start tip eliminates walking and center 
punching. Unibiis me available in sidri- 
dard and metric si?es. For more infor- 
mation. contact Petersen Manufactur- 
ing. Customer Service DeWitf. Neb. 



Microprocessor monitors the motor 30 times 
each second, then adjusts the power to 
maintain the blade speed, warning Fights 
Jlriset) relay the saw's □peratJng condition. 



Power Stripper comes with a concentrator 
and flare nozzle. The f Fat-back design allows 
the tool to Stand upright to cool. 



A thinking saw 

Porter-Cable’s Speedtronic 7V*-tn. cir- 
cular haw ($199) hah a microprocessor 
that maintains a blade speed of 4.&QQ 



rpm. whether the saw js idling or under 
lead A panel of warning lights tells if 
the saw is operating normally (green 
light) at the maximum rating of 3 4 7a 
amps (yellow light) or if the amp rating 
Is being exceeded (red light). For de- 
tails. you should contact Porter^Cable, 
Advertising Dept., Box 2468. Jackson. 
Term 3830 2— IT: 
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Step up to a new drill bit 

Petersen Manufacturing has rede- 
signed one of the simplest tnols—the 
drill bit. The neiv U nib it drills are ta- 
pered with multiple, stepped cutting 



Three of the 1 6 UnlbU model* are rfiown 
above (left to right): the Unlblt L 3 and 1 1. 
Each step bores a larger jlae hole. 



Because of their tapered, single-flute design, 
Unlblti bore through dense metals easily. The 
hole enlarges step by step. 



Powerful paint stripper 

Stripping paint is e messy, time-con- 
suming job that no one enjoys Bui now. 
Wagner offers an electric heat gun that 
makes removing finishes easier and 
neater The Power Stripper is a safe, 
nameless way Ld soften old paint and 
varnish from a variety of surfaces in- 
cluding wood, metal, tile and concrete. 
The 1 .400- wan unit reaches a tempera- 





Let’s give Liberty a helping hand. 





B1ACK& 

DECKER. 



POWER TOOLS 

Z ACCESSORIES 



OFFICIAL 

For 99 years she's extended her torch of freedom 
to those who needed it most But age, climate, and the 
wear and tear of billions of footsteps have weakened 
her. Now it's our turn to stretch out a helping hand. 

Black &. Decker has joined with millions of 
Americans to fund the restoration of the Statue of 
Liberty. But money isn’t all we're giving. As a leading 
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manufacturer of power tools and accessories, were also donating 
our time, experience, and a whole line of tools to keep Miss 
Liberty strong. 

You can help. For each selected Black Sc Decker professional 
too! you buy through March. 198S, we'll add $5 in your name to 
the Statue of Liberty- Ellis Island Foundation, Inc. See your local 
Black & Decker distributor or dealer tor the details. Get the 
power totals and accessories built to give you the helping hand 
you need. Give this great lady the helping hand she needs. 



Liberty, our labor of love. 



t 
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THE BFGOODRICH 
EURO RADIAL T/A 

A. Excellent cornet ing t handling, and 
dry fraction derive horn a race-proven 
tread design . Tire is also reversible for 
yam choice of raised white fetter or 
bjoct sjdewa/l styling. 

B. Q nick and predictable ste ering 
response plus high-speed handling 
result ham special belt configuration. 

C_ Bern ar table head hie in an H speed - 
rated tire (up fo JJO rnphi is dire to 
speckrf dtiaf compound tread, 
deduced hydrapb n ing and excellent 
Wet traction are assisted by open 
tread design with transverse lateral 
grooves and notched blocks, 

The BFGoodrich Euro Radial T A ' was 

designed fa function as a component of 
your cars suspension system. Specifically, 
sidewall Hexing helps compensate for 
camber changes r while belts supply the 
rigidity needed to maintain more road 
contact under cornering. 












Most enthusiasts look for a fire that 
improves a cars cornering as much as its 
looks. IVhile no tire can claim the ultimate 
in any performance characteristic, if is a 
tact that the BFGoodrich Euro Radial T/A 
is capable of for higher cornering forces 
than you would normally experience an 
any car an any public road. 

The same basic computer-aided tech- 
nology used in building the quick- 
cornering BFGoodrich Euro Radial TfA fin 
60 and 70 aspect ratios) was applied to the 
entire family ol TfA ' Radiate. The result is 
a complete fine of high performance car 
and tnick tires m many sizes, designed for 
a wide variety of performance needs and 
driving styles. 



WE MAKE CARS PERFORM 
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SOUND ADVICE: TURN ON 
EQUALIZER Z AND TUNE UP 
YOUR NEW GM VAN. 



Nothing harmonizes with the 
new Chevy Astro and GMC 
Safari vans quite as well as a 
Delca Equalizer V Music System 
an exceptional option avail- 
able on exceptional new 
vehicles. 

The Equalizer 2 system 
speakers, receiver and graphic 




equalizer is designed into the 
vans on the drawing board. 

So it’s tuned to their unique 
acoustical environments. 

Up to six Delco Sound 
speakers, specially designed 
to take the show on the road, 
give the music concert -hall 
dimension 

Equalizer Vs Electronically 
Tuned Receiver (ETf? “ ) is 
engineered for drift free 
reception. And a new auto- 
reverse cassette player, with 
music search and repeat, 



The system's graphic 
equalizer lets you conduct a 
quintet of bass, midrange and 
treble controls to score the 
music to your individual taste. 




The sum of the pads tunes 
up your van in a whole new 
way. Give Equalizer V an audi 
tion when you test drive the 
new Chevy Astro or GMC Safari. 
Hear how Delca Electronics 
tunes up with the art of music ... 



doubles your musical opl ions, through the science of sound. 
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An end to broken window sash cords 



Sikatop 1 31 Broadcast Overlay that can 
he applied to steps to produce a sUp- 
resistant coating. It is an acrylic copoly- 
mer that allows vapor 10 pass through 
and thus, will not trap moisture. Write to 
Sika Corp., 875 Valley Brook Ave 
Lyndhurst N.J, 07071. 

Surface preparation is very impor- 
tant for proper bonding, If the bricks are 
glazed or hard-burned, the surface 
must be roughened first. A wire brush 
mourned in an electric drill should do 
the job. In any event, it is recommend- 
ed that you apply a small amount of the 
product to a lest section to check bond- 
ing before covering all the steps. 

Reducing a hood vent 

The previous owner of my house in- 
stalled a kitchen range hood vent that 
exhausts into the attic, 1 will soon have 
my roof replaced md* at that tune, will 
nm the vent through the wot Howemr, 
the pipe from the hood mm the attic has 
a 7-in. diameter md I want to reduce 
this to 4 in. hefom extending it through 
the roof. Will such a reduction cause a 
dangerous buildup of grease in the 
pipe?—J. Cr McKinley, Vkmtia, Tex, 

Yes. it could be a prohlem. The 
particles of grease that are in suspen- 
sion will be deposited mainly an the 
reducing coupling and the walls of the 
4-in.-dia extension. All kitchen range 
vent pipes should be inspected periodi- 
cally and cleaned if necessary, but 
since the reducer and extension would 
be located in the attic, they would 
probably be forgotten, The resulting 
buildup of grease would be a potential 
fire hazard. 

The existing vent pipe should be 
extended through the roof without re- 
ducing its diameter. In addition to being 
safer, your exhaust fan will operate 
more efficiendy without the added re- 
sistance that would result from the 
reduction. The pipe should be flashed 
properly at the roof joint, and have a 
storm collar and a rain hood. Also, if 
there is no damper over the fan, one 
should be installed. m 



J have double-hung ivincfows in my 
home, with cords and weights* end Tm 
getting tired of fixing broken cords. 

Could you tell me how to replace them 
with springs. What types of springs are 
available? Also , after J replace the cords 
and weights , how do l insulate the 
hollow space and what type of insula- 
don should I use?— Charles J, Koeg&l 
Syracuse, N Y - 

If you like the lifting action of the 
counterweight on the double-hung win- 
dow, you should replace the broken 
sash cord with metal chains, which are 
available at. hardware stores. The chain 
won't fray or become britde with age 
and break. 

You can also replace the weights and 
cords with metal pressure channels. 

These channels do not provide lifting 
action, but they have spring-action 
strips on both side jambs that hold each 
sash securely in any position. This 
ensures a snug fit that prevents rattling 
and minimizes cold air leaks. 

One brand of easy-to-install channels 
is Window Fixer Replacement Window 
Channel. The first step is to remove the 
inside trim or stop molding from the Metal clunntb fh standard iVf-lrL, double- 
sides of the jambs and remove the 
sashes from the frame. Then, cut off the 
sash cords, remove the old pulleys and 
clear any obstructions put of the old 
channels. 

Fit the channels on each side of the 
sash- Pick up the sash and channels 
together and place them into ihe frame. 

Finally, tack the channels in place and 
reinstall the trim. 

Window Fixer channels are available 
in hardware stores and home centers 
and cost between $12,75 and $18 per 
set depending on your window height. 

They are made by Quaker City Manu- 
facturing Co., 701 Chester Pike. Sharon 
Hills, Pa. 19079. 
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Before Installing ihe channels, the 
wall cavity for ihe cord and weights can 
be insulated by loosely stuffing it with 
fiberglass or Rockwool- You can also 
pour a loose fill insulation such as 
vermiculite into ihe hollows . 

If the area is inaccessible, you can fill 
it using an aerosol foam insulation. Such 
as Polycel-One, which comes in 12- 
Diince cans costing about S6. it's manu- 
factured by Grace Construction Prod- 
ucts, W.R. Grace Co,. Cambridge, 
Mass . and is available at hardware 
stores and lumberyards. 



Nonskid step coating 

J have two brick steps at the side of my 
home thnt ham become powm. Some 
time ago, J watched workers applying a 
mnskid cement ocatrng on subway 
steps. This would be a perfect material 
to coat my brick steps 
Tve checked md learned that the 
materiel I sew being used Is made 
exclusively for transit systems by Edi- 
son Cement. Is there m similar product I 



can purchase and use at my home ? — 
Armm Aj&mkm, Leonle, NJ. 

There are several products chat will 
provide a nonskid protective coating for 
floors and steps. However, since a 
section of your steps is presumably on 
grade level, and subjected to freezing 
temperatures, it is important that the 
coadng be able to ’’breathe" and not act 
as a vapor barrier. 

The Sika Corp. has a product called 
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ENGINE KITS & PARTS 

AT 

WHOLESALE PRICES 
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SPECIALS 



PAW ENGINE KITS ARE COMPILED FROM THE 
COUNTRY'S TOP AUTOMOTIVE PRODUCTS 
TOP BRAND NAMES AT WHOLESALE PRICES 



SPECIAL 



WHY ARE P.A.W. PRICES LOWER? WE BUY DIRECT, WE SELL DIRECT & THAT 
SAVES YOU MONEY. POPULAR NAME BRANDS AT WHOLESALE PRICES. 
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE S RACING. WE 
SPECIALIZE IN ENGINE PARTS & THAT SAVES YOU MONEY. IF YOU DON T 
SEE IT, PHONE FOR YOUR LOW PRICES. 
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J-car nose job for 1986 



Running lights and turn signals are the 
dark horizontal slots just beneath the 
bumper trim strip. A narrow horizontal 
□ir intake is visible in the center of a 
deep air dam. 

Also seen at the GM Proving 
Grounds was a version of this new 
nosepi&oe that did not have the hidden 
headlight doors. In that version, high- 
and low-beam headlights appeared in a 
conventional position. 

As GM moves to finalize planning for 
1987 — when some sources indicate the 
Pontiac 2000 and Chevy Cavalier will 
he discontinued — this coin para lively 
inexpensive redesign of a boit-on pan 
could permit the J-cars to exit as '86s in 
fine style. 

The new nose cap makes economic 
sense for consumers, coo: The better 
aerodynamics should result in at least 
marginally better fuel economy. 



Boit-on aerodynamic nose cap with pop-up headlights could transform Cavalter/Sunblrd- 



This could bo the first tentative step 
taken by General Motors" reorganized 
ChewoLet/Pontiaq/GM Canada Group 
coward the development of some new 
products. 

I shot this intriguing GM J-car mak- 
ing its rounds in testing at Che GM 



Shoving Grounds We think this is a 
proposal for a 1986 redesign of the 
Chevrolet Cavalier and Pontiac J200Q 
Sunbird. Most noticeable is the Fieru- 
like nose cap applied to the car I lidden 
headlights are behind small doors r.hai 
pop up from the top of the new nose. 




Renault's sev^n-sear frpnt-efj-lve Espac? minivan Is already a hit In 
Europe. sells tor £10 r 6Q0 In France with 2 -liter Four, 



More French iron 
for American Motors 

Two now AMQKonaults are on the 
way, One is a van called the E space. 
The other is the Alpine, which you'll 
recognize from the illustration in PM's 
January '85 issue (see Detroit s Euro- 
pean Connection, page 84). 

American Motors President and 
Chief Operating Officer Jose J, Dedeur- 
waerder announced during our trip to 
the Paris Auto Show tasl October that 
AMC would. begin importing the attrac- 
tive Renault van in the spring of 1986. 

Espace was introduced in Europe Iasi 
summer {see Import* St Mur orsporf*. 
page 10, May ’34). and since its debm 
has drawn ea much praise as any 
vehicle there since the Alliance, once 
Europe's Car of the Year. Espace, simi- 
lar in profile to the Ford Aerostar, will 
emigrate to the United States at a time 
when the small-van market is just get- 
ting hot. Its front engine/front drive 
power package, seven -passenger de- 
sign and roomy interior should make it 
important here— all the more so for its 
2.24iter Four of 1 ID hp_ which AMC 
says will achieve more than 40 mpg at 
55 mpb coupled to its standard five- 
speed transaxle. 

There are a few differences between 
the European Espace and ours. The 



home-market van gets a 2. 0-liter Four, 
but most other specs are unchanged. 
EspSce will easily snuggle into the 
family garage with its overall height of 
65 in and Width Of 70 in. That garage 
door will close, too — a trim wheelbase 
on 02 in. wit] support an overall length 
of 1 67 in. and an estimated curb weight 



of 2.650 pounds 
When 1 exam- 
ined the Espace in 
Paris. I was im- 
pressed with its 
ease of entry and 
its interior layout 
Wide doors open 
easily and shut 
securely, and the 
front seating can 
be swiveled rear- 
ward to permit 
face-to-face con- 
ferences. Controls 
are easy to reach from a comfortable 
driver's seat and visibility from behind 
I he wheel is very good. 

The Alpine will be imported by 
American Motors in the summer of 
1 986. Only “selected Renault dealers In 
the U.S. FH will be permitted to sell the 
iY J fcviy*> rum n> yaw? JflJ 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Now, famous Marlboro Red 
and Marlboro Lights 
are also available in 
a convenient new 251s pack 

r ■- - — k : '£* - ' r ' _ ‘ 1: " - ■ 

- ■ % v- ■> “ ' .- ,jF •• ±LjrL. 



in some areas *■ u@*, 
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(Ganitnuatf fro m p jgg £&) 

high-performance pucket rocket. mean- 
ing that Michigan‘s Upper Peninsula 
may get none, for example, while deal- 
ers in urban venues could got several. 
Only about A.QOti Alpines will bp 
brought over the? first year, and they 
will go fast as well as quickly 

Factory of the future 

GM celebrated a ground breaking re- 
cently that had to brinq a chill to the 
hearts of DAW members. A new plant 
at the Saginaw Steenng Gear Div. is 



where General Motors will build front- 
wheel-drive axles almost totally by ma- 
chine. At The ground breaking, officials 
energized a robot by touching a com 
puter screen, causing the robot to push 
a chrome spado into tho ground and 
pick up a scoop of soil Time after time, 
the creature dropped dirt into a bucket 
held by a second robot When the 
bucket was full an Automated Guided 
Vehicle (AGVJ made its way to the site, 
accepted the bucket from the second 
robot, and wordlessly went away. 

According to the plan, when the $52- 
million plant comes on-line in Late '87, it 
will be controlled by computers and all 



production will be done by machines. 
People will perform engineering, tech- 
nical and maintenance duties. 

GM Research on-line 

We've already reported that General 
Motors has installed the exotic Cray 1 S 
supercomputer to facilitate faster and 
better number crunching (see DLP, 
pa ge 16. Mar. ’84) After a tour of the 
GM Research Laboratories ai Warren. 
Mich., we were impressed with what 
GM is doing with the big computer 

Dr. Hobart A Frasch is the director of 
GM Research — he formerly headed 
WAS A. Ho and his colleagues expect 
the Cray t S will lead to a future when 
" 'practically all of the information need- 
ed to build vehicles will be generated 
initially in computer-based systems " 

Programs such as autocolor and au- 
tochip change an exterior color or elec- 
tronic circuit at a touch, and robot eyes 
can even find parts on a line. 

Ear to the ground 

Mazda builds here; As previously sug- 
gested here, Mazda Motor Corp. will 
buy Ford's unused Flat Rock. Mich.. 
Casting Gunter and turn it into an 
assembly plant for passenger cars. 
Sources at Ford indicate new Mazda 
626s and possibly a 626/Mustang will 
be built there (Ford owns 25 percent of 
Mazda). First Flat Rockers will be 87s. 

Appropriate: GM de Mexico has be- 
gun assembly of up to 7Q.QQQ Chevy El 
Cammos and GMC Caballeros, for de- 
livery \o the United States in the next 
two model years. 

GM pays off: At this writing. General 
Motors has paid claims against its 
standard insurance policy issued to 
buyers of new GM cars since April 16, 
1984. The policy pays $10,000 to tho 
estate of anyone killed in a traffic aoci- 
dem while wearing seat belts. 

Joint Venting II: Within a couple of 
months, perhaps in May. GM and 
Toyota will begin building a liftback 
version of the joint-venture Nova, now 
being assembled in Fremont, Calif. 

Ford air bags: Ford will offer fleet 
buyers of 'S5 Tempo/Topaz cars an 
option-^ dnv&r-only air bag system. 
The company will study acceptance of 
the offering. At S&IS list price, Ford 
says it r s losing money on the deal. 

Short drives;: The ‘85 ford iLXF is a 
study In contrasts. It's a small car with 
good mpg and great styling, but it's 
also hard to park and difficult lo see out 
of. If 5 a chore to set up a good driving 
position, and head room is marginal. 

Such problems evaporate in tho r 85 
Chevrolet Caprice. Hlg 4. 3 -liter power 
is good off tho line, but peters out at 
higher rpm. Rear-seat leg room is enor- 
mous. even for 6- footers, and four 
doors do a limousine make in these 
downsized times w 
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For You Who Want The Best 



SPRING SPECIALS 

Super savings on two of tfie world's 
most popular pliers. Ask for these 
CHANNELLOCK specials at your 
hardware store. 

March 23 — April 20,1985. 
CHANNELLOCK, INC. 

Meadvilte, PA 16335 






No. 41CIGH Ton guy and □rtrfiuv Flier 
■ 10 Inch. 7 Positions. 2 inch Capably 







No. J36GH * ti Inch 

Precision Made Dtagunal Cutler 



CHANNELLOCK Pliers Are American Made 
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Learn robotics and 
industrial 
you bu 

NewNRI home 
for q rewarding 
newest high-technology 



The wave of the future ka here, Already, advanced robotic systems are producing 
everything from precision electronic circuits to automobiles and gtanl locomotives, 

By 1990, over 100.000 "smaxt" robots will be in use. 

Over 25,000 New Jobs 

Keeping this robot army running calls for weU-iraine-d lechnleians . . . people who 
understand advanced systems and controls. By the end. of the decade, conservative 
estimates call for more than 25,000 new technical jobs. These are the kind of careers 
chat pay S25.000 to $35,000 a year right now. And as demand continues to grow, 
salaries have no place to go buE upl 

Build Your Own Robot As You Train at Home 

Now. you can train for an exciting, rewarding career In robotics and 
industrial control right at home in your spare time. NRI. with 70 years of 
experience in technology training, offers a new world of opportunity in one of 
the most fascinating growth Helds since the computer. 

You need rtu experience, no special education. NRI starts you at the 
beginning, lakes yOu In ea^^o-fbllow, biLe-aLte lessons from basic ebectruiiles 
right on through key subjects like in&trumenlatkm r digital and computer 
controls, seiromotors and feedback systems, fluidics. lasers, and 
optoelectronics. And If sail reinforced with practical, hands-on experience to 
give you a priceless confidence as you build a programmable, mobile robot. 
Program Arm and Body Movement, Even Speech 

Designed exprrially for training. your robot duptieatraal! the key de- 
ments of industrial robotics- You learn to operate, program, service, and 
troubleshoot using the same techniques you'll use in the field. lison-thc- 
job training at home! 

Building this exciting robot will take you beyond the state of the 
art into the next generation of industrial robotics. 

You'll learn how your completely scEf-powcrcd robot interacts 



st and iera Hera ] robot with. gripper 
b lytutafa?. NRJ Dimrey L*b hr dwt/uefc 
ciperlinQiEjEioa. iJrofadnuJ mnle[tnt*f witfi i'., ■ 
rti^it LCn rrakut ftl Ija! track i raining leirafix. 



with Its environ- 
ment to sense light, 
sound, and motion. 
You program i! to travel 
over a sei course, avoid, 
obstacles using Its sonar 
ranging capability. Program 
in rumples, aim and body 
move men Is using its special 
teaching pendan t . Build a 
wireless remote control device 
demonstrating independent robot 
control In hazardous environments. 
You'll even learn to synthesize 
speech using 1 he top-mounted 
hexadecimal keyboard. 

Training to Build a Career On 
NRJ training uniquely tneorpormtes 
hands-on budding experience to reinforce 
your learning on a real-world basis. You get 
professional instruments, Including a digital 
nml tiine ter you Ti use in experiments and dem ■ 
onstral Ions, use later in your work. And you get the 
exclusive NRI Discovery Lab*, where you examine 
and prove out theory' from basic electrical concepts to 
the most advanced solid-stale dlgjial electronics and 
microprocessor technology. Devised by an experienced 
team of engineers and edited ora. your experiments, 
demonstrations, and equipment are carefully Integrated 
with 51 clear and concise lessons to give you complete 
confidence as you progress. Step-by-alep. NHI takes you from 
the beginning, through today, andl into an amazing (omunrow. 
Send for Free Catalog Now 
Send for NKTs big free catalog describing Robbies and 
Industrial Control plus over a dozen other high-technology 
courses. You'll see all Ihe equipment you get in detail, get complete 
dcscrlpikms of every lesson, find out more about career 
opportunities for trained techfitciarw. There's no cost or obligation, so 
send today. Your action today could mean your future tomorrow. 



NRI SCHOOLS 



McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avc. 
Washington, DC 20016 

WE LL GIVE TOO TOMORROW. 
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Rigid inflatable 



A fabric ikln and rigid hull g h/e the Achilles high performance xt relatively low cost. 

Combine an inflatable hull with a rigid hull and you get the buoyancy of inflatable 
tubes and the high performance characteristics of a rigid craft. Thai's the idea 
behind Achilles' new Model HB-126. which bonds their hypalon/nyloiVdeopiene 
fabric to a modified -V fiberglass hull. Compared to conventional inflatable^ of the 
same size, the rigid hull design requires less power to achieve the same speed. The 
MB' 126 also uses an advanced water ballast system with three separate hull 
compartments. Weight ts kept forward longer, keeping die bow lower while the 
boat evenly rises up on plane. The 1 2: ft., 6 in inflatable uses five separate? air 
chambers, has a 5 ft. . 4 in beam and can carry five persons or 1320 pounds 
Weight is 198 pounds. The boat retails for $2,995 and can be had with optional 
center steering console. For more info, contact Achilles Inflatable Boats. 90 Murrey 
Hill Parkway, East Rutherford, NJ. 07073. 



Bizarre bikes 



The s Ide- by-sFde plan require* no welding. 

Dare to ride a hike that r s really differ- 
ent one you build yourself? All you 
need to buiJd one of these beauties zs 
square aluminum Tubing, hacksaw, pop 
riveter and plans and instructions 
(about $15). Standard bike parts 
(wheels, drive system, etc.) come bom 
your local hike shop. No welding ts 
required as the square aluminum tube 
main frame ts epoxzed and pop riveted 
together. With a little imagination you 
can use the same construction tech- 
niques to build a variety of bikes — 
recumbent5. three-wheelers, golf carts, 
rickshaws and more. Contact E.T. Cy- 
cle. 539 17th Ave. S.W.. Calgary, Al- 
berta. Canada T2S GA9. 



Gun block 

Here" 5 less than a half-ounce of preven- 
tion to stop needless tragedy Not a gun 
lock, the Gun Guardian is a gun use 

Flexible simp prevents 
the gun action from 
operating by accident. 



deterrent that relies on tough, flexible 
safety straps and T» blocks to block the 
gun action from operating if the firearm 
is tampered with. Easily installed, the 
straps can be removed only 
by cutting or twisting A 
quick release metal ring al- 
lows quick activation of the 
firearm The safety system 
by Hoppe's Gun Care Co. 
costs $2.98 and comes with 
10 safety straps and throe T- 
blocks lt r s available at fire- 
arms and sporting goods 
dealers. Or write Penguin 
Industries, Airport Industrial 
Mall, Coatesviile. Fa 19320. 



Dart Gaff 

You'll land more of those big ones quicker with the 2-foni advantage you gel with 
the Dart Gaff over a flying gaff. This piece of landing tackle, designed for cockpit 
use, allows you to strike home earlier iin the battle and gaFf a fish while it's still 
groen. Dart Gaffs 300 Senes stainless -steel blades penetrate the toughest shark 
skin. The dan is connected to T-3 16 series. 7x7 strand construction. PVC -coated 
stainless-steel cable. Anodized handles have nonstip hand grips Dart Gaff is by So- 
Lo Marine Products. FQ Box 877. Bridgeport, Conn 06601. (203) 336-2700 



Dart gaff glim you & 2 tool advantage ever the standard flying gaff to snag green fish. 



Wheel assembly wllr multiply me force. 



More zing for slings 

The wheel assembly on the Beeman 
Com Bow slingshot multiplies force Like 
a compound bow for greater striking 
force and longer range. The elastic 
band on the Com Bow runs from the 
rear of the fork assembly, out the from 
and around the wheels. This positions 
the pouch forward of the handle and 
gives a total draw of 36 inches com- 
pared w a conventional draw of 18 
inches The Com Bow fires either steel 
balls or special arrows with notched 
tips. The slingshot frame is made of 
aircraft aluminum and with a plain 
metal frame coses $49.95. A non-qlare 
black frame model is Si 0 more. Contact 
Beeman Precision Arms. 47-PH Paul 
Drive. San Rafael, Calif. 94903. (415) 
472-7121. 
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Olds Cruisers. 

They handle cargo like a wagon. 
And people like an Oldsmobile. 



When it comes to muscling cargo, the 
Olds Cruisers can handle the job with the 
best of them. But what makes these wagons 
so special is the way they handle people. 
Take the Cutlass Cruiser -this year offer- 
ing an available 3 j8L multiport fuel injected 
V6. With over 74 cubic feet of cargo space 
with Ihe second seat down, it offers the kind 
of room you expect from a wagon 
But even better, it offers the special kind 
of luxuty you expect from an Oldsmobile 



Handsome interior appointments. Available 
seating for eight And thoughtful conven- 
iences, like the hinged rear window that ■ 
flips open for easy access to the cargo bay. 
Olds Cruisers come in three sizes to fit 
any size family. With a wide choice of avail- 
able power trains -4. 6, and 8 cylinder engines 
-to answer any demand. 

So when you have a load to move, move 
it in a wagon that won’t treat you like cargo, 
A new Oldsmobile Cruiser 




There is a special feel 
in an i 



L&i't gt! it iogel|irr T „ buckle up 





CAR 

CLINIC 



Air raids 

We're faced with the ever-present threat of bird stuff falling on car finishes. 
Droppings hav? to ho washed o ff immediately or spots fade. Can anything be done 
i o restore ihose areas?— J-E- GHcimsb Parkersburg, W. Va. 

You can attempt ID remove the spots by Lightly sanding affected areas with 6 Q0- 
grit sandpaper. Then polish with a fine-grade rubbing compound However, if the 
acid in the droppings has worked its way through the color coat, you may rub 
through to primer ho fore eliminating the spot. If this proves to be the case, 
repainting is the only solution 

A report by Ford Motor Co suggests that bird droppings now contain a higher 
percentage of add than ever before It has to do with flocks drinking surface water 
higher Lm acidity because of acid rain So be advised — wash off bird droppings as 
soon as possible The longer you leave it on a finish, the more risk of damage. 



Whan to put out the cat 

iVo one I r ve spoken to knows tire spmp- 
toms that can tip you off to a catalytic 
convenor that needs replacement . As a 
msuh* car owners are vulnerable to 
whatever cost end replacement advice 
mechanics wish to give, Ajny sugges- 
tion*? Aim do you think a Saturday 
mechanic can replace a catalytic con- 
verter himself? — VJ. Adams, KnOx - 
villa* Tenn 

There are several conditions that 
should make you suspect a bad oatalyt- 
icconverter. Obviously, one is failure to 
pass a state emissions inspection test. 
Others are an engsne ihal fecks power, 
stalls, idles roughly or backfires 

Notice 1 said that these things should 
make you suspect the converter. They 
are not proof positive, because each can 
result from malfunctions elsewhere. 
It s necessary, therefore, to test for an 
exhaust system rnstncoon that indi- 
cates a bad converter. 

This test is done by attaching a 
vacuum gauge and running the engine 
ul cruising speed then let the throttle 
snap dosed. The gauge should soar to 
nearly 25 in. If not, an exhaust sy stein 
restrict.i on exists that may be caused by 
a plugged catalytic convertor. 

Can a Saturday mechanic replace a 
catalytic converter himself? If it s a 
monolithic type as used on most Ford 
and Chrysler models, probably he can. 

The procedure for replacing a con- 
verter is a little more Involved than 
replacing a muffler. If you decide to 
tackle the task yourself, be aware that 
with some models an air line from the 
air injection reactor attaches to the 
convertor Air injection assists in the 
catalytic treatment pf pollutants, so you 
should make certain this lino is reat- 
tached securely. 



If you encounter a bead' type catalyt- 
ic converter, which is used mainly on 
GM vehicles, the convener housing can 
be reused if it isn't dented. Catalyst 
beads inside the housing are replaced, 
but this job will require special equip- 
ment that a Saturday mechanic is not 
likely to have. This task. then, is best 
left to a service technician. 

However, monolithic-type convert- 
ers are available as GM replacements 
th rough aftermarket manufacturers. 
Check with your local parts store. Since 
very few stores stock these converters, 
your counterman will probably have to 
order one for you. 

How can you toll which convener 
you iiave on your car? You should 
examine the housing. A bead-type unit 
will have a plug in ihe housing — a 
monolithic convener won t. 

Caution: Gala lytic converters get red 
hot. You should never go near one 
unless the engine has been shut down 
for at least six hours. 



Glass act 

Whenever a set of wiper blades won't wipe 
clean, consider the possibility th&L oil fetid 
utr the rood, and Ln-d List rial pollution 

in the air have settled on tbs windshield 
This stubborn stuff dings to glass, but you 
may be able to wash it off with a mild 
dmergeni solution. If this doesn't work and 
a haze is left on the windshield, use Bom 



Taking the lead on lead 

What aitoma tive will be available when 
leaded gas is phased out? I have a 1 959 
Pontiac Catalina which 1 bought new r 
that's in mint condition, I r m sure many 
others have older cers like mine and 
need help. — Larry Clark, South Burling- 
ton* Vt 

You're right. I've received a bundle 
of letters which indicates contusion 
concerning the proposal by ERA to do 
away with leaded gasoline. Owners of 
older cars fear that phasing out leaded 
gas will force them to use unleaded gas. 
resulting in engine valve damage. 

Lead in gas builds up a veneer 
around valve seats that supposedly 
protects non-hardened valves in older 
engines From premature wear Wheth- 
er lack o Mead in gas really causes valve 
damage In these engines is debatable, 

3n 1972, the Army and Postal Service 
drove a number of vehicles having 
heavy-duty 'lead- required'" engines on 
unleaded gasoline for over 100.000 
miles. No accelerated valve damage 
was experienced in these engines. 

I'm not suggesting that based on this 
Study you start using unleaded gas Hut 
the good news for ail who own older 
cars is diat if leaded gas is to he phased 
out. it won't happen until the mid- 
1 990s Between then and now, if a law 
is passed, enough lead wiU be allowed 
in gas (at least 0.10 gram per gallon) to 
prevent possible valve damage. Rich- 
ard KozJowsfci of the ERA says the delay 
before a ban goes into effect will permit 
development of a substitute. 



OIL TARS AND INDUSTRIAL 
POLLUTION AfrE MAJOR CAUSES 
OF POOfl WIPING AO PON 



Ami. Vvq iritfd it, and It doesn't scratch 
glass lLH Jang as you -don't press down too 

hard on the cleaning cloth or sponge. 
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BUY NEW SIREN 1 CLASS LINE AND GET A HANDY FISHING TOWEL 




Mow you can gel a better grip on a fishing record. 

With the Stren Season Opener Special. 

Buy a reel-fill pak of new Stren Class Line between 
February 21 , and March 16, 1985 and Du Ron! will send you 
a handy Stren fishing towel. Free, 

It's high-quality cotton, thick and thirsty, complete with 
grommet and belt clip, 

You can't beat the value, because you cant beat the 



line. Mew Stren Class Line is designed to land record fish, We 
make it as strong as IGFA rules will allow. 

So don't let the Season Opener Special slip through 
your hands. Look for the order form when you buy Stren 
Class Line. Or use this coupon. And clean up. 

MA L TO Siren Wl Otter PQ L Jhcaster PA 17603 

| I HAVE E*f€LG£ED 

□0* g-nal dated cash raster '«epl mWi purchase pne circ led 
I AND 

□ The wends hrtft t *i ' c iipatf Incwti j Clasi L me 

I NAME AGE I 

I ADDRESS _ | 

I CITT STATE 7 IP I 



PHONE ( J 
rnsH 

□ ^Mdatfsaywr 

□ 15 ctay-s or more a year 



PMF03F- 

□ mainly freshwater 

□ rT^inly^lfatiter 



LfT.fi [re r BTtfg Tmw or- 

ir^'fXK. Lftf IT Httn C-#M Li ne pirtfWM£F«QPUfe7 ?1 flHM* 

Mjr. «i Tfi f rn#L>£ A i-i Mfta 'rrdeiveo Sdl>(r 
tafUemdloi^rt^ui v.:-u »--^ K ■^□1-: 

by La* 

J«r mrf iv I ’ L h :'- I* 
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CAR CLINIC 

f Continued from page 36) 




GM's oil policy: Parc 3 

The subject covered in your "Oil's well" 
item in the September ' 84 Car Clinic 
(page 20} is an important one that 
needs serious followup. GM dealers say 
they don't have SAE 5W-30 oil and 
never have had it even though tempera- 
tures well below 0 are common here in 
winter. The only people 1 find that 
market an oil near this is Sears r but it's 
an 5AF SW-40 oii. Afeitiior the people at 
Sears or those at Buick's customer as- 
sistance department can tell me if it s 
wcommenc led for my 1984 Skyhawk. Is 
t he Sears" oil the answer?— Lee K. 
Miller Bethel Park Pa- 

No. it is not. 

[n 20-plus years that Car Clinic has 
appeared in PM. no item has gotten 
more response than the one regarding 
GM'5 present oil policy As Mr Miller 
noted, it began with the " GUV well"' 
item. At that time, L said SAE 5W-3Q is 
preferred for all CM four-cylinder en- 
gines and the 2_S» titer V6. 1 emphasized 
that using SAE 10W-4Q In 19BR and 
19S5 models would void warranties of 
these car* and that SAE 1QWM0 is not 
recommended for pre-1934 QM en- 
gines, GM contends that SAE 10W-40 
may cause piston rings to stick, which 



Diesel tips 

3t®ve Dencra of Ctay, N.Y., has a theory 
about diftsol engines It's this — 

"After yau live with a diesel, you get to 
know h&irti handle Its little quirks 
Steve's driven a 1931 Chevy Caprice 
Classic diese! aT P OOD miles, SQ he knows 
Here are two quarks he's been able io do 
something about: 

■ Natural nense Sfcm the fuel Injector 
lines: ‘ 'Split rubber hoses, cm them to size 
and slip them omt the lines. Keep the 



leads to oil consumption 

Sn the January '85 Car Clinic (page 
35}. l followed up with another item on 
the subject. It presented comments 
from an automotive engineer who sug- 



hgses in plar* with a couple of small 
warm’drive clamps This will quiet the 
sound consider ab!y, rr 
■ Warmed up engine doesn't start, al- 
though li cranks normally: Clean the 

battery terminals- A warmed up diesel has 
in turn at a minimum ZOO rpm tq start. 
Even the slightest corrosion creates a volt- 
age dm p that prevents the starter motor 
from turning the flywheel at this speed.' 1 



gested that GM's policy was a smoke 
screen — That there's more viscosity in- 
dex (VI) improver in SAE 5W-30 than m 
SAE 1DW-3G — that the reason for the 
edict by GM was xo meet Corporate 




ASK ABOUT SUPER VALUE DATS AN D MO MONTHLY PAYMENT FOR 90 DAYS? 

-Ai pflftksipjiitiig denier?- Finance charges accrue from date punch«e B Snaope# Equipment McDorouqfr, GA 30253 
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Average Fuel Economy (CAFE) re- 
quirements VJ improver leaves depos- 
its that supposedly cause rings to stick 

Here's where die matter stands: 

■ If you own. a 1984 or '85 G \ 1 car 
equipped with a gasoline engine, you 
must use an oil recommended in your 
owners' manual to prevent voiding of 
your warranty in case using another oil 
causes damage. Generally, this calls for 
SAE SW-30 if you have a four-cylinder 
or £.8 liter VG engine and SAE lGW-30 
tor other engines. 

■ If you own a GM car equipped with a 
di-esel engine — any year — you must 
use an oil having one of the following 
viscosity ratings to prevent voiding of 
your warranty: SA £. 10W-30 for tem- 
peratures below 0 to G0 a K,, SAE 3 5W- 
40 for temper ati ires between 0 and 
60*. &AE 30 for temperatures between 
33* to over 1GQ ? 

■ if you own a prs?-1084 mode] with a 
gasoline engine and choose to use? ^AE 
1QW-4Q fit's stated as acceptable in 
your owner's manual), you will not void 
the warranty. However, the possibility 
□f piston ring sticking and subsequent 
nil consumption is greater. 

■ According to GM's Fuels and Lubri- 
cants Dept there zs mure viscosity 
index improver in SAE 10W-4Q than in 
other oils, even more than 5W*30: 

' Relative to S AF 10W-30 engine oils. 



SAE 1QW-40 oils generally contain 
about 70 percent more V] improver. 
SAE 15W-40 oils contain about 35 
percent more, and SAE 5W-30 about 
40 percent more. Single-grade oils, 
such as SAE 30, generally do not con- 
tain a VI improver/' 

■ The more VI improver that an oil 
contains, the greater the buildup of 
deposits on piston ring lands. G\i says. 
"The ina prisod piston- ring ‘belt depos- 
its expected in engines with SAE 10W- 
40 engine oils could lead to ring sticking 
and loss of oil control." 

■ GM states that using SAE SW-30 or 
SAE lQW-30 will increase fuel econo- 
my — “about J percent better J ' 

■ What do you do if you can't get SAE 
5W-30 oil? GM is making it available 
under the Mr Goadwrench label Your 
dealer can order it. 

Until then use one of the others. If 
sub-zero weather makes the engine 
harder to start because of ii. you may 
have io buy a dipstick heater or some 
other engine- warming device. 

Note The information in this item 
applies only to GM. M 



DO YOU HAVE A CAR PROBLEM? 

/usl ask Mart tfyOut rJ >wr io 0\*' 

Car Clime Fopular Mechanics, 224 WpsT 5?rPi 5r 
Mew Yvri.. S', Y. 10019. While teners cannot &:■ 

.■anHTHiVJTrri indmrfi«rWy prDJjJfrnjb th.tr .-trv uf Liwrfctfraf 

mwrest wHt b*? fllfscur in the vohmn 



SERVICE TIPS 

■ Are you expenuntiiiq more than your 
share of alternator belt failures with a 
tgsj-84 GM 2.5-liur *ngtne? The belt 
may be hitting a boll on the power 
Steering pump bracket. Use a different 
ball (pan No. 10034798). 

■ Do you get a kneseking noise for a few 
seconds after starting a cold S-fcliter 
engine In » Chrysler vehicle? it might be 
caused by the timing chain tensioner 
relaxing too much. The condition won't 
harm tire engine but r if the noiae is 
a mil eying, it can be eliminated with a 
rubber spacer (part No. MD0B4945)- 
Refer your dealer to technics aendee 
bulletin fTSB! 

• EF1 l-6HItw engines in 1984 Ford 
Escort and Mercury Lynx may have a 
spark knock because of a worn distribu- 
ter drive coupling. The trouble can be 
verified with a liming light. It will shew 
itsalf as an aroatic spark advance — as 
much as plus or minus 7 °. Lf ihe drive 
coupling La worn, install a newly de- 
signed coupling (part No- E+EfilMfll- 
BA). Refer the dealer to TSB 84-20-10. 

■ Oil leaks from around rocker arm 
covers of GM 2. 8-liter V8 engines can be 
stepped by using a new composition 
gasket (pert Ng. 14089252). Up to now, 
RTV sealer has bean used. It hasn't 
worked. When installing the new gasket, 
apply e smell amount nf GM gaskM 
sealer id the cylinder hoad- intake mani- 
fold split Line and tighten rocker arm 
cover bolts to between 75 end SC In -lbs 




S NAPPER'S patented Hi-Vac' 
system is like a giant indus- 
trial strength vacuum 
Cleaner foil ow ing you around 
ttiur SNAPPER Hi-VfcC will pick 
up grass dippings, leaves, twigs, 
even pine straw. And it will leave 
your lawn looking clean ail over. 

A SNAPPER Hi-Vac J mower 
cuts cleaner, too. Because the 
unique high vacuum effect stands 
your grass up for a more uniform 
cut. Even when it’s tall or damp 
The Hi-Vac" system is available 
on a wide range of SNAPPER 
walk mowers, lawn tractors and 
riding mowers. Moreover, it's only 
one of the many patented en- 
gineering features that continue 
to make SNAPPER the leader in 
Lawn and garden equipment. 

Because when it comes to 
quality, versatility and innovation 
SNAPPERs are more than mere 
mowers. V\te pick up where 
others leave off. 
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SCIENCE 

WORLDWIDE 





New pulsar is a sight for starry eyes 



3 J u tsars are starlike objects that rotate 
about thpir axps. at least hundreds oi 
timps per minute, They are believed to 
ho neutron stars, fcir more massive than 
our sun hut much smaller in volume? 
Until Juki a few months ago, only two 
pulsars had boon observed in visible 
Jlqh;. Bosh were in our galaxy. All other 
pulsars had been observed with X-ray 
sensing devices, But astronomers from 
lawrence Berkeley laboratory and Uj^ 
Alamos National laboratory now report 



a visible pulsar in the Large Magel- 
lanic Cloud £ LMQ outside our galaxy. 

What's so great about the find"- 1 
Studying the visible light unit help sci- 
entists for the first time map out the 
mot i uns of the pulsar as it wobbles 
wildly in place. How the light pulses 
tells them about M Starquakes'\ the 
shaking of what is believed to be a 
pulsar s hardened crust, Looking out- 
side e he gels xy wi 1 1 hel p de ve lop gener- 
al pulsar laws. 



New biological spies 

Doctors may soon be able to diagnose 
mfoctious diseases— -polio, for exam- 
ple— even before symptoms appear 
Workers al tho Salk Institute have been 
experimenting with gene probes. 
These are chemical mixtures that mim- 
ic. real genes When injected into the 
body with a tiny amount of radioactive 
material, they pan- up with the body's 
genetic material and form new radioac- 
tive genes That don'T multiply or repli- 
cate again Taking blood samples from 
patients injected with gene probes 
gives the doctors a glowing sample oi 
the natural genes Changes in the 
chemistry of those Iroro the normal 
status reveals the presence of viruses 
The technique may be tried outside The 
lab by the end of This decade. 



Olympic police? 

United States International University 
psychologist Donald Greene: is using a 
technique developed for Olympic 
divers to leach SWAT team police how 
to relax before moving in on a violent 
scene. The relaxation keeps divers, and 
hopefully police officers. (ram injuring 
muscles in acl ion. By breathing deeply 
three times arid visualizing something 
possuve before springing into action, he 
says injuries can be prevented 



A sound detergent 

Throw out your bleach and gei rid ol 
the laundry soap A Japanese research 
team si Nihon University has discov- 
ered that shooting ultrasound beams 
Through a tub of water will siimulaie 
oxidation which removes dim From fab- 
rics. Ultrasound rn water is already 
used in some Japanese electronic Sabs 
to clean sensitive computer circuits, A 
Nihon spokesman tells our Tokyo corre- 
spondent that a prototype washing ma- 
chine will be' introduced in late 19B5 or 
early 1-&B6. 



Also sprach Dickinson 

Students studying German at Dickin ! 
son college in Pennsylvania talk directly 
to German students weekly via a new 
video satellite hookup The first conver- 
sation held Iasi fall was conducted en- 
tirely in German with the staff of The 
Bremerbaven Maritime Museum Sat el- , 
I he htx>kups for other language stu- 
dents arc contemplated nexi year IM 



Mmicamera gives doctors in-sight 



Surgical team examines remaining- gallstone 
following operation using m inkaniera that 
weighs 1.& dunces. Inset shows detail. 



A surgeon' s world is dark and mysterious Hr: 
works carefully, often unable to see where his 
scalpel is cut* mg. Lately, fiberoptic have allowed the operating surgeon to see 
wbai he's doing. Ai Iasi fairs Congress of the American 
College of Surgeons. Doctors George Berti and Atex 
^ Shulman of the California Cedars/Sinai Medical 
I Cento r introduced a m i mature fiberoptic ca m - 

era. The 1, 6-ounce camera is connected by 
v a . fiberopiic cable to a computerized video mon- 

iior and a "choledochscope 1 that shines a 
mn ^ tiny tight in bile ducts so that Fhe entire 

camera fils surgical mam can look lor dangerous 

En surgeons palm-- j|H tissue fragments. 
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Warring; The Surgeon General Has Determined 
Thai Cigarette Snaking Is Dangerous to Your Health. 








RXitJ-prTCH 

PROPELLERS 



ROWING BOW 
7HBU5TFRS|^[ 



CME'&EL 

PROPULSION 
ENCSNE5 \2) 



DIESEL LIFT 
ENGINES I ?\ 



New hovercraft replacing airliners 









British Hovercraft's new AP-1B8 ferry has begun carrying 100 
passengers per trip using new technologies that may keep a 
troubled arliner flying. Scandinavian Airlines System had 
watched its Copenhagen, Denmark, to Melmo, Sweden, busi- 
ness dwindle from 200,000 passengers in 1972 to 40,000 in 
19&3. Lasl year, SAS instituted the Hovercraft Service across 
Oresund Sound, a 17-mjle trip that fakes 45 minutes. Break- 
through designs made the switchover possible A new low- 
pressure skirt design has increased payload capacity by over 



50 percent. Four 
new 450-hp Deute 
diesel engines pro- 
vide both lift and propulsion Two provide power lo four 
centrifugal fift fans and two drive the craft's flexed propulsion 
propellers, A pair of rotating bow thrusters heip steer the vessel 
for quick entry into its docking facilities. Early reports are that 
SAS took over 1 00,000 passenge rs in t984. SAS •$ considering 
designs for 150- and 200 - passenger hovercraft. 




It takes a fish to catch a fish 

Hunting schools of oceangoing ti$h often involves bfmging in 
big survey craft that; d*ag waieMesting devices behind them 
Sail content and water temperature ten ihe fleets whene to find 
the fish Its an expensive proposition But a new disposable 
cep^h probe developed by Sippoan wiH eliminate those costs 
starting this summer. The torpeaolike erode 13 tired irom a 
handheld ait gun It drops snto the ocean and broadcasts an 
electronic signal down 10 200 feet, A thermistor measures 
lemperaiures a5 the torpedo submerges A parr of electrodes 
measures salt content The torpedo has a stabitizing judder 
and hard aluminum nose. Its preprogrammed paih of travel is 
fed to the stabilizer by a tiny microprocessor inside the nose 
The Sippican probe was 'e&ted by The Office of Nava' Research 
in 1902, and wiN search for lost or hidden submarines. 



AUTOMOTIVE Smoothest transmission yet 




Several European automakers have been experimenting wrth 
Continuous Variable Transmissions over the past two years. 
The GVTs change a car's gearing in hundreds of steps rather 
than three, four or live ag we are accustomed to have in autos. 
The problem with CVTs has been a sl-.ghl lack of smoothness in 
the ride as the car gears up and down automatically Designer 
Emerson L. Kumm says he has licked that and other problems 
with his new CVT The Kumm CVT runs a flat Kevlar belt on two 

variable diameter pulleys The 
diameter of one pulley de- 
creases while that of ihe other 
increases, continuously chang- 
ing the input-to-output speed ra- 
tio. The belt rides on a number of 
flat pulley bars that move in and 
out und&r 1 he hydraulic actua- 
tor's power The Kumm CVT may 
be in American cars by 1987 





Computer car 



We test-drove the Buick Rivi- 
era CRT, whzch will be on she 
market in 1986 The car 
sports a computer screen that 
will eventually eliminate 80 
buttons and dials on the 
dashboard- Powered by five 
computer modules, ihe CRT 
dashboard screen keeps 
controls in one place. 
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Flying aviation lab takes off . . . and up 



From some angles, it looks like a stretched Lockheed Hercules 
Craft. But when ;t banks in the sky, it looks like nothing you've 
ever seen before, It’s the High Technology Test Bed. the 
aviation industry s latest answer to demands for military budget 
cuts. The plane carries on it parts that will be used on a half- 
dozen future planes. Dorsal and horsal fins and a long-chord 
rudder are parts being tested for future Short Takeoff and 
Landing (STOL) craft The extended chord ailerons are being 
tested for use in aircraft that wiil fly at ex! Tamely low altitudes. A 



set of spoilers on the test bed may wind up on several different 
aircraft that will use them for roll and direct lift control. 

New fast-acting flaps are being tested for use on jet fighters, 
and graphite sand/dust separators are being tested for small 
propel ler-dn van craft Mu3E?mode radar in (he tesi bed's nose 
will be Incorporated into a wide range of future aircraft. 

The test bed's fuselage carries a Mobile Data Center m a van. 
The MDC carr.es sophisticated computers to monitor the lest 
bed s parts both in flight and as a ground monitor station 



MEDICAL 
Technology 
has a heart 

Two different artificial hearts 
were implanted in humans in 
19&4, Both may become ob- 
soiet# by next year. Awaiting 
federal government approval 
is a new artificial heart paired 
the Permanent Ventricular As- 
sist System £PVA5), The irm 
planted device consists of a 
pump, circuit board and bat- 
te*y pack. The entire affair 
weighs less than 3 pounds. 
Batteries carried outside (he 
body in a shoulder holster, 
weigh another 4 pounds 
The PVAS, built by Therme- 
dics of Massachusetts, is re* 
chargeable "When you go to 
s^eep. you simply plug your- 
self into a wall socket ex- 
plains Victor Poirier, senior 



vice president of Thermed^cs. 
The pump, which is inserted 
in the patient's stomach cavity 
below the diaphragm, is 
made of metal and plaslic 
titanium as well as Tecoflex, a 
new polyurethane material 
developed by Thermedics, 



The new pump provides all 
the musete power of a human 
heart but can work in connec- 
tion with a severely damaged 
heart tefi in the pahent. If it 
wins federal approval the 
new pump could make artifi- 
cial hearts widely available. 




Artificial heart s pans (rtflhtl auJif a damaged heait 




Hi-Fi sound 



Doctors have tong oeen using 
nor- invasive sound waves to 
mafce sonogram pictures of 
fetuses in pregnant women, 
Now, British researchers have 
harnessed the technique to 
provide more than (he tradi- 
tional shadowy picture. By im- 
posing computer images ot 
previous sonograms, the Brit- 
ish doctors can now follow the 
growth of the fetus to birth 
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The Soviet Union has completed 
construction of a new super- 
iaunch facility in Tyuratam. Rus- 
sia, according lo U S. Defense 
Department officials. The mas- 
sive facility will serve as launch 
site tor the new Soviet space 
shuttle But it giso has a targe 
launch pad so oparate its answer 
to America's tug Saturn and Titan 
rockets. The new Russian heavy- 
lift vehicle is believed to be about 
twice ihe size of America's larg- 
est rowels. II will carry as many 
as eight strap-on reusable boost- 
rt$ with a total liftoff thrysf of IB 
million pounds Thar would be 
about 20 percent more liftoff 
power than American vehicles 
have With (he new heavy-lift ve- 
hicles the Soviets will be able to 
carry 300,000 pounds of cargo 
■rrto an orbT almost 400 mules 
above Eanh— about the distance 
of our proposed space station ;o 
be buili m the i9SOs The new 
Russian launch pad sits on a 
f (rack system that allows the gan- 
2 try So rolt into position after ihe 
£ rocket is delivered It allows <or 
fc very quick launches Russia >$ 
k expected to launch several 
£ heavy-lifters over ihe next two 
5 years en route to launching its 
| own space station 
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MOVIES 

The toughest EVA yet 

The oftcia> NASA terminology for a space walk is EVA or Extra- 
Vehicular Activity It a always a tough $:unt to pul! off in orbit. but 
r was even tougher lo bring about for NSC's spring mini&&r; : e£ 
Space The Film, taken from James Michener s best-selling 
novel includes a spectacular EVA scene in which two actors 
crawl out of a space capsize anc hover in orbit above Earth 
The film's special effects learn used nine helium-filled balloons 
of S cube Feet each to grve astronaut -ethers a buoyant 
look On the set ihe capsuie was raised abou: 15 feet off the 
Floor and the astronauts suspended from nylon tethers hanging 
From overhead booms. The vertica 5 tethers from which the 
stuntmen hung in body harnesses we v e made oF a resilient f-be- 
that gave "hem some bounce as they wefe swung slowly away 
from ihe capsule. The horizontal tethers that appear to hold 
them to the capsule were made of a slightly stiffened Kevlar 
The balloons were so elective the stunfmen had to be pulled 
back into The Camera frame several times while filming 
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LASER RANGE FU-MDEA 
FINPOFMTS TARGETS 



BREECH 

OPENING 



CREWLE5S, 
AUTOMATED 
GUN TJjflRf T 



DAtfftfGHT 
OPTICAL 
SENS Q#S 



PIVOTED TffAN^RTUflE 
IJFrS$HElLV£RTlCAU.V 
PROM C ASQUtfL THEN TUTS 
HORIZONTALLY FOR LOADING 
ROUND PNTO CANNON 5 BREECH 



ROTATING CAROUSa 
HOLDS 40 ROUNDS IN 
B 5-SHELL CLUSTERS 



EMPTY5HELL 

EXTRACTOR 



CREWMEN OPERATE TANK FROM 
LOW-SILHOUETTE COCKPIT, 
VIEWING BATTLEFFELD 
iC&m on tv Screens 



BLASTPROOF BULKHEAD 
SEPARATE 5 CHFWMf N 
FROM UVE AMMUNITION 



MILITARY 



320-MM 

AUTOMATIC 

CANlNON 










Tank of the future shoots fast, sees with TV eyes 



Tomorrow's tanks will have a seiMoadmg. rapid-fire cannon, a 
crewtess gun turret and a control cab so exotic it resembles the 
cockpit of a modern fighter plane. These are just some o( the 
sophisticated features being planned by the US. Army for next- 
gereration battle tanks and other combat vehicles, 

A self-loading cannon not only increases a tank's taring rate, 
but it eliminates the need for a manned turret, thus removing 
crewmen from a vulnerable position on top of the tank, This, «n 
turn, permits a lower vehicle silhouette, making a tank harder to 
see and hit The driver and commander sit low to the ground in 
the tank's bow. separatee from all live ammunition by a heavy 
blast shield Views of battlefield terrain, target-tracking plots, 
radar images and other vital maneuvering information are 



displayed on tv screens in the cockpit so the crewmen are 
never directly exposed to enemy Tire, 

An ingenious aulotoacmg system is already under develop- 
ment by FMC Corp of Minneapolis A motor-driven carousel 
holds 40 rounds of ammunition m eight five-shell clusters Both 
the carousel and ! he individual clusters rotate independently so 
that all 40 rounds can be brought to I he same location for 
loading A pivoted transfertubepicks a shell from the carousel, 
flips it over, slides it sideways and rams it into the cannon's 
breech After each firing, an extractor tube removes the empty 
Shell casing while the transfer tube returns to the carousel for a 
fresh round. The reload sequence Is so last it can fire 120-mm 
rounds at the rate of one every five seconds. 



Smart mortar cant miss 



The old-fashioned mortar, a 
simple short -barreled cannon 
that dates back to World War 
I, might seem outmoded lo 
some in this age o) exotic 

weaponry Not so, says British 
Aerospace 



The prominent aircraft and 
munitions maker has come up 
with a setf-guided antitank 
projectile that could turn the 
lowly mortar into a deadly in- 
strument of modern warfare. 
It's tired fust like an ordinary 



mortar round, but as it nears 
the end of its trajectory it auto- 
matically homes in on any 
enemy tank caught within its 
"footprint” — an area nearly 
1,000 feet in diameter. 

Called the Merlin Mortar 
Bomb, (he projectile uses ad- 
vanced millimeter- wave radar 
10 seek out reflective metal 
targets in any weather, day or 
night Us advantages lie in its 
simplicity. The new mortar 
shell can be fired from any 
standard SI -mm mortar with- 
out modifications, ts easily 
handled by untrained infan- 
trymen artel is said to cost only 
a third as much as more so- 
phisticated antitank mrssiies 
requiring skilled Crews. Its 
steeply a rched trajectory also 
assures a top surface strike 
where tank armor is the thin- 
nest and most vulnerable. 





Spy In the sky 

It's so small enemy radar 
can't tell st from a bird and it 
flits about so fast it's hard to 
shod down. It's Britain's 
newest eye in the sky, a re- 
mote-controlled mini helicop- 
ter equi pped with TV cameras 
and other sensors for spotting 
enemy targets. Called the 
Sprite, il's manufactured by 
ML Aviation Ltd. % 
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HOME & SHOP 



-NOW 



Wireless home temperature control 



First Alert has come out with a fully 
programmable, wireless tome tem- 
perature control device. Called the Au- 
EO&tat. it offers the comfort, conve- 
nience and energy-savings of a 
programmable thermostat vvittoui. 
having to replace your existing therms 
gist The battery-operated Autos tat 
works in conjunction with your thermo- 
stat eg provide full seiup/secback tem- 
perature control 
The microprocessor base unit 
can be programmed for four 
separate temperature set- 
tings during a 24 -hour peri- 




od. The pushbutton con '.rots are con- 
cealed behind a drop-down front panel. 
A. quartz clock displays the time of day 
and servos as a programming time- 
keeper An override button allows you 
to adjust the temperature without at 
fecting the program memory 

The Autostat comes in round and 
rectangular configurations to adapt to 
most home thermostats. They're about 
$50 in home centers and hardware 
stores Contact BRK Electronics, 
Pitt way Corp., Marketing 
Doph, 7B0. McClure Rri 
Aurora, Ell, BQ504 






Battery-operated Aytostat 
mount! to the wall below 
existing Thermostat. Motor- 
driven arm Jocks onto the ring 
attached to thermostat dial 
Concroli are behind panel | right] 



Override button protrude! 
through panel to allow 
changing the 
temperature at any 
time without 
afl ectlng the memory. 



Self-cleaning water heater 

Ynu may never again have lo drain 
your water heater to remove sediment 
The Reliance Sta-Kleen water heater 
has a self-cleaning system that pre- 
vents panicles of sediment from set- 
tling on the tank bottom. Cold water 
enters through angled ports which cre- 
ate d vortex in The tank. Particles are 
swept up and held in the turbulence, 
then carried out by the heated water. 

Sta-Kleen heaters are available ai 
home centers and hardware stones in 
different capacities in both gas and 
electric models. A 40-gaUon gas heater 
costs $229- tile same size electric unit 
costs £218. For details, contact Reli- 
ance Water If eater Co.. Cumberland 
St.. Ashland City. Term. 37015 




remove Sediment fleltf 



Models: etecrrft iceriter) and gas (rlghtj. 




You can reduce air pollution in your 
homo and office with a King-Aire air 
purifier A supersensitivn three- stage 
filtering system removes d usL germs, 
pollen, mold, smoke, gases, odors and 
chemical pollutants from the air and 
then exhausts 99.97 percent pure air. 
according to the manufacturer 

The Century model ($700) has an 
actual air-flow velocity of 150 cu. ft. per 
minute (cfpm). The Guardian purifier 
($9UU) bhown, ha£> an actual airflow 
velocity racing of 270 cfpm. Both units 
feature hardwood osk cabinets. 

Write to Kinq-Aire Inc. Box 149-PM, 
Carmel Ind 4S032. 

Masonry waterp roofer 

Here's a new 
product 

masomy walls 
hold back water a 
io prevent moisti 
seepage Drytok n 
sonry waterpnoo 
is a ready-mixed 1 
□id that can be ^ 
plied with a bru 
roller or sprayer, 
works on surfac 
below and above t 
ground, inside or out. Drylok can with- 
in [and water pressure up to 4 psi. It also 
repels rain From concrete retaining 
walls and stucco. 

Drylok is at hardware stores and 
home centers for about $17 por gallon 
in white, green, gray and beige. 

Write to Drylok. UGL Box 70. Dept. 
PM, Scranton, Pa. 1S50T M 
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7 here's a lot to appreciate 
behmd the wheel of a new 
Grand Prix. While its finely 
detailed inferior harbors you 
m private luxury, its brightly 
accented exterior invites longing 
glances 

But its oLff on th© open road 
that Grand Prix rectiiy shinesf Fee! 
the power of its responsive 3.8 liter 
V-6 engine or the available 5.0 
liter V-Q. Either way Grand Pm 
comes sfanddrd with an 
automatic transmission 



Aren't you 
glad we use dials? 

Don't you wish 
everyone did?' 

PONTIAC 
GRAND PRIX 



Enjoy the control of its power 
steering and power brakes, and 
ride on the sure footed comfort ot 
its full coil suspension 

Bui there s one more thing 
we're sure you ft appreciate: the 
available Rally gage instrument 
paneJ with tachometer that 
keeps you diaJed in to many 
Of Grand Prof's most vital 
systems Grand Prix . — . ^ 
undeniably Pbn toe' | em | W 

•mff tilAftmurPnl Sir - — J \ 

LETS SET JT TOIETHEM .A BUCKLE UP 



WE BUILD EXCITEMENT 




New Ultra-tech Turbo Formula P-Z-L, 
for longer life in the fast lane. 

Turbos are intense. They work hard, run hot So do you. 
Thai s why you got a turbo. That's why we've got Turbo 
Formula P-Z-L Because when you re hot. it's not. 

While you're burning up the fast lane, protect your 
working parts with Pennzoil. We know you 're a A 

limit-tester. So we exceeded the limit, created a turbo 
formula that is above the standards of the American JR 

Petroleum Institute , that surpasses every automotive M 
manufacturer's requirements anywhere in 
the world. We took it fo tfie wall, and then some. 

We went beyond spec. We went ultra-tech. 

So cool it with Pennzoil s Turbo Formula 
P*Z*I. When you 're hot. it s not. 







V main on 

■f'GALLEfl'i' 



pump pickup 



BY PAUL STENQUIST 

T hv firsx i liing you notice might be 
ch-EH soft glow of an idiot light when 
your engine is idling Or perhaps iht j 
needle of you r oil pressure gauge has 
begun [O drop out of the safe ran-gio. 
Qr maybe you've (use noticed that 
your engine ticks and clatters much 
more than st used to. They're all dims 
that could point to an olI pressure 
problem Jf you don t im right away, 
extensive engine damage cam r^suli 
A magnified view o\ an engine's 
crankshaft journal and hearing sur- 
faces makes II very easy to under- 
stand why a loss of lubricant can be so 
critical. Although these surfaces ap- 
pear completely smooth to the naked 
eye, they're actually covered with 



Oil pump 

little peaks and Talleys If the journal 
and bearing come into direct contact 
as high speed, the resulting friction 
quickly generates heat tbal can cause 
the metal parts to seize 

On the other hand, if these moving 
parts arc separated by a film of lubri. 
cam the sliding friction is replaced by 
fluid friction Because the molecules 
oi the lubricant move freely when 
they encounter high or tow spots on 
lhe machined parts *hey offer little 
res: stan ce r o movenie n t Con s t - quem - 
] y hi c 1 1 g l-' n e e a don i s m i n im t^ed pj o- 
teciing the surfaces. 

Delivering the Lube 

Modern automobile engines are 
equipped with a Lull-force Lubrication 
system that pumps oil to most moving 



Modern engines, have p*eMure-fetJ fuDrka- 
thon systems that are supplied with filtered 
oil by a mechanicar pump. 

parts Hoad illustration). Oil drawn 
into a pump through a mesh screen 
submerged in the oil pan 

In mr?sE systems, the pressurized nil 
is Sij ii pumped through *he fiUer The 
Utter or filler mount is equipped with 0 
bypass- valve so flow wall not be inter- 
rupted if die niter dogs 
The flit erect otl is then pumped ir: : . ■ 
the main oil gallery Oil is usually 
supplied to hydraulic libers and main 
bearings by means of passages con- 
nected to this gallery Oil routed to the 
litem; js then directed up to the rest ol 
she velvet rain via n separate passage 
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qr through the pushrods. Main bear- 
ing lube travels through drilled pas- 
sages in the crankshaft journals to the 
connecting rod bearings, Oil spray 
from between the connecting rod 
pairs, or In some cases, from a small 
passage in one side of each rod cap. 
lubricates ihe cylinder walls and pis- 
ton pins. 

Low oil pressure is the result of 
problems in the pump or delivery 
circuit. Jf the pump can't supply 
enough gii to fill the galleries, pres- 
sure will be low. [f there is an overly 
large opening in the circuit that allows 
oil to escape too easily, low oil pres- 
sure will result. Improper oil viscosity 
pr oil dilution can also make pressure 
readings drop below spec, as pump 
efficiency is dramatically affected by 
the thickness of the lube. 

Checking all pressure 

If you feel that your engine's oil 
pressure is lower chan it should be. 
you can confirm your suspicions with 
a remote gauge. 

Purchase a mechanical -type oil 
pressure gauge and installation Jut 
from an auto parts store fFig. 11. The 
installation kit will include a number 
of pipe fining adapters, one of which 
can be Installed in your engine in 
place of the idiot light switch. If your 
car already has an oil pressure gauge, 
install the adapter in place of the stock 
gauge sending unit. The pressure test 
will confirm the low reading of your 
stock gauge. 

Manufacturers' specifications for oil 
pressure vary To be absolutely sure 
that your engine's lube system is 
operating reasonably close to full ca- 
pacity. you should check oil pressure 
test specs for your car in a general 
service manual or in the vehicle man- 
ufacturer's manual. 

Generally, two figures are given, 
one for idle oil pressure and one for 
3, 000- r pm pressure In most cases 
your pump should be able to provide 
about 10 psi at idle with a fully 
warmed engine and 3b psi or more at 
2.000 rpm. Some makers however, 
call for considerably more pressure. 

If your test finds that oil pressure is 
okay but the idiot light continues to 
glow, replace the oil warning light 
switch. If a new switch doesn't turn 
the light off, check the oil light switch 
circuit for problems. 

Solving low-pressure problems 

If you found that oil pressure was 
below the recommended figure at idle 
but within the acceptable range at 
higher speeds, check the engine idle 

so 






Q1L PAN 
FflQNT SEAL 



2 Oil pan removal may be block’ 
ed by itwrlnf linkage, requiring the 
engine to be Jacked i^p. Attach fjsifcct* 
and seals securely before reinstalling. 



speed. It may be below specs. 

Oil pressure that is somewhat low 
at one or both test points can be 
caused by motor oil that is of incorrect 
viscosity or has been diluted with 
gasoline Try an oil change, using the 
manufacturer's recommended oil vis- 
cosity for the weather conditions. 

If the oil change solves your pres- 
sure problems and you find that the 
drained oil is heavily diluted with 
gasoline, find the cause of the dilution 
before putting the car back in service. 
It may have been caused by an engine 
misfire that allowed unhurried fuel to 
run down past the rings, or. on carbu- 
reted cars, it may be the result of a 
ruptured fuel pump diaphragm. 

A clogged oil filter can also cause a 
Joss of pressure. If your filter has been 
on the car for more than a few thou- 
sand miles, change it and retest. 

Pulling the oil pan 

Having eliminated simple causes, 
further diagnosis requires removal of 
the oil pan on most powerplants (Fig. 
2) On some engines, however, the oil 
pump is externally mounted and can 
be checked without removing the pan. 
Ef this is the case on your engine, 
proceed to the section headlined 
"Checking the oil pump" 

On some cars, oil pan removal is a 
simple task but on most it is quite 
difficult and may involve loosening 
the engine mounts and jacking or 
lifting the engine The starter motor or 
other components may have to be 
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1 To rea d the actual engine oii pressure. 
Install a tncchankai gauge In place of th* 
stock id lot light at Indicator. 



removed to get to the pen bolts. 

S pacific instructions for oil pan re- 
moval are found in both general ser- 
vice manuals and vehicle manufactur- 
er manuals. On some "short skirt" 
type engines, the pan will have to be 
dropped more than a few Inches be- 
fore it will clear the main caps crank 
counterweights and oil pump. 
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Checking the oil pump 

If your engine suffered a total loss 
of oil pressure. the cause is most likely 
a broken oil pump drive. 

Most oil pumps are driven by a shaft 
that joins the pump to the distributor 
drive gear or by an intermediate shaft 
that is fitted with a gear and driven by 
the cam. If the drive mechanism 
breaks, a total loss of oil pressure will 
be the result. Another possible cause 
of total oil pressure loss is a missing oil 
gallery plug. 

In addition to the simple causes 
mentioned previously, partial loss of 
pressure can be the result of a worn 
pump, a clogged pump pickup, a hole 
in the pickup tube or broken tube or 
excessive bearing clearance. Less 
likely causes for partial loss of pres- 
sure include leaking gallery plugs and 
porous block castings. 







3 Most oil pumps art located imide the 
paa bolted to a main tearing cap. Torque to 
correct spec when reinstalling. 



Since you have to remove the oil 
pan on most engines to check any of 
the more likely causes, you ought to 
check all of them before buttoning up. 
On high -mileage engines, low pres- 
sure is frequently caused by a combi- 
nation of pump and bearing wear. 

Once the pan is off. remove the 
pump from the engine. It J s held in 
place on the block or on a main bear- 
ing cap by one or more boles (Fig. 3) 
In most cases, the pickup tube is 
attached only to the pump, although 
on some engines it may be retained 
by a boll. On engines with external 
pumps, the pickup is usually bolted to 





SMALL FEELES 

GAUGE BETWEEN EDGE 

OT TOOTH AND J'UMK HOUSING 



a machined surface 

inside the crankcase. 

If the pickup tube is 
pressed into the 
pump, leave it in 
place, tfit's pinned or 
bolted to the pump, 
remove it for inspec- 
tion. Examine the 
pickup and pickup 
tube for possible air 
leaks. Check also if 
there is dogging of 
the pickup screen. 

Disassemble the oil 
pump by removing its 
bottom cover Hold 
the pump in a vise 
between two pieces 
of wood or brass jaws. 
On some engines 
that have externally 
mounted pumps, the 
cover {as well as the 
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STRAIGHTEDGE 

gears and relief valve) 

can be removed without unbolting the 

pump from the engine 

On the pump cover or body.. you r t] 
probably find a hexhead or expansion 
cup plug. The pump relief valve and 
spring are installed behind this plug. 
Remove the plug, valve and spring, 
and check to see how the valve moves 
in its bore If you find that it is stuck in 
its bore or fils so loosely that you can 
move it sideways any discernible 



amount, h could be the problem Re- 
place the valve and the pump or cover 
as necessary 

If your oil -pro 5 sure test found that 
pressure was okay at idle hut lower 
than specified at a higher speed, a 
weak relief valve spring might be the 
source of your trouble. Some manu- 
facturers provide a specification for 
relief valve spring length. fA weak 
spring will be shorter than a good 
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ona.1 Measure your spring and com- 
pare it to spec. 

Under the pump caver, you'll find 
the pumping mechanism. Two types 
are commonly used, One utilizes a 
driven, lobed inner rotor that turns a 
surrounding lobed ring or outer rotor 
The other variety uses two spur-type 
gears. one of which is attached to the 
drive shaft 

Inspect the gears, pump cover and 
pump body for signs of wear and 
scoring. Obvious damage is grounds 
fqr replacement. If you're in doubt 
about pump condition check clear- 
ances with a feeler gauge. 

To check spur-gear type pump, 
measure clearance between the iop of 
the gears and the pump body's gasket 
surface using a straightedge (small 
steel ruler) and a feeler gauge (Fig. 4) 
Lay the edge of the rule across the 
gasket surface and insert the feeler 
gauge between it and the gears You' II 
find specifications in a service man- 
ual Using a narrow feeler gauge, 
check clearance between the edge of 
the pump gear and the pump body 

If your car is equipped with a lobed 
rator'an during- type pump, you should 
at least check clearance between the 
copter rotor and the pump body gas- 
ket surface, between the outer rotor 
and case, and between the inner rotor 
lobes and outer rotor lobes (Fig. 5) 
Chrysler also provides specs for 
checks of cover flatness, rotor thick- 
ness and outer rotor diameter, 

Measure clearance between the 
center rotor and gasket surface with a 
straight edge and role Check clear- 
ance between the high points of the 
two rotors and between the outer 
rotor and the pump body with a feeler 
gauge For the 2.2-liter Chrysler, the 
specs are 01 in (maximum) and OH 
in. (maximum), respectively 

Check cover flatness with a rule and 
feeler gauge, laying the side of the 
rule across the center of the cover and 




inserting the feeler gauge into any 
low spots below it, If the pump is not 
up to spec, it must be replaced. 

Before reinstalling a spur-gear type 
pump, pack the gear cavity tightly 
with petroleum jelly. Fill lobe and ring 
type pumps with motor oil. 

Checking bearing clearance 

As bearing clearance gradually in- 
creases due to normal wear, the lube 
oil escapes more easily from the 
force-fed circuit and pressure drops, 
Because some of the lube escapes 
prematurely, certain parts don't get 
enough. If mam bearing clearance, for 
example, is excessive the rod bearing 
oil supply will be inadequate. 

The bearing clearances of an as- 
sembled engine can be checked using 
a plastic gauging material (Fig. 6) 
This product, which ts best known by 



similar manner. Remove rod caps one 
at a time. Place the gauging strip on 
the rod cap bearing and reinstall, 
torquing to spec. 

If you have a micrometer, check the 
rod throws for taper and out-of-round 
by measuring each throw at both ends 
and at points on the circumference 
that are 9Q* apart. 

Compare your figures to manufac- 
turer's specs Jf rod journal taper or 
out-of-round are in excess of what the 
manufacturer allows, the engine will 
have to be rebuilt. 

However, if the crankshaft is other- 
wise okay, but clearance is in excess 
□f manufacturer's allowance, you can 
probably tighten it up by replacing the 
bearings with " undersize r bearings. 
(Undersize bearings are actually Larg- 
er than standard; they' re called un- 
dersize because they're for use with 



Perfect Circle s trade name Flasti- 
gage will provide accurate measure- 
ment of bearing oil clearance when 
it’s crushed between the bearing and 
the crankshaft (Perfect Circle Dana 
Corp , P,0 Box 455. Toledo. Ohio. 
43692). Purchase two different sizes 
of the material at an auto parts store 
so you can measure clearances from 
002 in. to 006 in. 

Tn check main-bearing clearance, 
remove main caps two and four (on 
Five -main -bearing engines) or two, 
four and six (on seven-main-bearing 
engines), Insert, paper shims (hat are 
at least 010 in, thick between these 

bearings and the crank and reinstall 
the caps. This will lift the crank off of 
the other bearings to check clearance. 

Remove each of the other bearing 
caps one at a time and wipe all oil from 
journal and bearing. Then, place a 
piece of the gauging material on the 
center of the bearing in such a way 
that it spans the width of the bearing. 
Install the cap. torque it to spec and 
remove it without turning the crank 
Mow. compare the crushed strip of 
gauging material to the scale on the 
package. This will gave you the clear- 
ance figure. 

If the strip is so wide that it's off Lbe 
scale, or if it hasn't been flattened at 
all. use a different size gauging strip to 
get an accurate reading 

Check clearance of the other main 
bearings in the same way. Then, 
move your pap^r shims to journal* 
one and five or one and seven and I 
check the clearance of the bearings* 
which previously supported the 
shims. Record ail the numbers on a 
piece of paper along with the part 
numbers and any size indication on 
the bearings (Pig, ?) 

Check rod bearing clearance in a 



undersize cranks) 

For most applications, bearings are 
sold in standard as well as 010- and 
.020-in, undersize In each of these 
sizes, bearings can be purchased with 
an additional .001 -in or O02-in un- 
dersize. The extra bearing material 
makes up for too much clearance. 

Determine which bearings you 
need by calculating how much the 
present clearance exceeds ideal spec^ 
Lfied tolerances. Go ig the parts store 
armed with bearing part numbers and 
any undersize indication that may 
have been found on The back of the 
bearings, A knowledgeable counter- 
man will have no trouble helping you 
choose the proper replacements for 
your crankshaft's bearings. 

After installing the new bearings, 
check all clearances again. Check all 
rod and main bolt torque readings 
twice, and reinstall the oil pan *NI 




7 Back s-lde of the bearing insert \t 
stamped to Jrcftczfe imdtnJil dllMmldn. 
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Plow, till, thatch, bag, haul, sweep, 
scrape, sow, movy tow, blow, and save. 



Until March 30 . 1985 , we're offering some of the 
best lawn and garden bargains in the country. So 
hurry in to Sears now and save! 





Save $400. This 18-hp Craftsman tractor with 
44-inch mowing deck is now only $21 99.99. 

This rugged workhorse is loaded with features 
usually found in tractors that sell for much more: 
Electric blade engage. A six-speed heavy-duty 
transaxle (hat lets you select the right speed for 
any job. A full 44-mch mowing deck with stabi- 
lizing gauge wheels for fast, uniform cutting, 
And it hooks up easily to our wide selection 
of lawn care, hauling, and snow removal 
attachments. 



( art, leaf and grass 
sweeper, plow/dozer blade and every other Sears 



tractor atlachmenl es now uri sale. With all the altach- 
merits Sears offers, there's virtually no lawn and 
garden joh our tractors t an ! Ho 



Save $100. This Sears Craftsman 3V2-hp rear- 
tine tiller is now only $499.99. 

Lightweight, yet it packs plenty of power. Power 
that is harnessed to counter-rotating rear tines. Which 
make it easier to handle and more efficient than front- 




tine tillers. And its self-propelled wheels, 
hand le-moun ted controls, and power 
reverse mean easier handling in all 
soil conditions, 



Sale b^irth 
February 2A\h. 

Available inmosr Sean* retail 
■dliKtfh. Pdc-es and dakt* apply only IQ the 
continental United 5fates escepl Alaska 
c Sears. kfii^huc k and CO > 425 5 










r 
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Replace old. rotting wood 
doors (right) with secure, en- 
ergy-efficient steel replace- 
ment doors (above). 



Discover a do-it-yourself 
cellar door system that 
will work on any home. 



cw irwco^ truini 

ruid Tools Editor 



O ld deterioraied wood cellar doors 
are more than just an eyesore. 
They're unsafe,, provide little security 
and ars major energy -wasters. Wow 
there's a denii-yourself steel replace- 
menL door system that, with the use of 
foundation plates, will work on any 
home regardless of the condition or size 
of the ertstfng emryway foundation. 

Foundation plate? are simply L- 
shaped sh&et-fnatal pieces that are 
screwed to the foundation before at- 
taching tho door frame. The plates 
allow you to modify an existing entry- 
way to accept standard- size doors. 
Many older homes have entryway foun- 
dations that are too wide, narrow, long 
or short to accept standard cellar doors. 
But, the use of foundation plates solves 
these problem installations. 

Foundation plates also provide a 
sound, flat surface for mounting doors 
on rough, irregular foundations huilt of 
granite, field stone, brick, concrete block 
or poured concrete. The L-sfiaped 
plates wrap around the outside comer 
of the foundation to provide a weather- 
tight seal that protects against rain and 
wind. 

Collar doors come in two basic styles: 
with steel sidewalls for installation on 
flat foundations, and replacement doors 
for use on emryways with raised foun- 
dation sidewalls. In the Installation 
shown, we set foundation plates and 
replacement doors on a raised sidewall. 
The cellar door system we installed is 

(Fleas# [lutt to pgqe 56) 




After removing the old doors, fasten the 
foundation plates lo the foundation. Be lure 
ride plate* overlap the base plate. 




Close-up vtew shows now the foundation 
plate wraps around the outside comer of 
the foundation to seal out wind and rain. 




Mount the auemured door frame to the foundation plates with self-tapping screws. Then, 
apply silicone caulk between the frame and plates to form a weathenlght seal. 
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ONLY JEEP CHEROKEE has won oil three major off-road maga- 
zines' "4 x 4 of the Year" awards for 1984, Bronco and Blazer never 
did it. No vehicle ever mode did rt until the new Jeep Cherokee. 






ONLY JEEP CHEROKEE offers you the choice of 2 and 4-door 
models. (Bronco and Blazer come wilh 2 doors only] And only 
Cherokee gives you mare cargo space. 




ONLY JEEP CHEROKEE offers you two "shlftron-ihe-fly" 

4-wheel drive systems to choose from. Bronco has none , 
and Blazer offers only one system, 

ONLY JEEP CHEROKEE has q gutsy 2.5 liter engine with better 
mileage (|2t] ERA E5T MPG, 25 hwy 1ST*] than Bronco it and more 
horsepower per pound than s-10 Blazer 4x4, And only Cherokee has 
on Inter-cooled turbo-diesel engine available for 1965. 




ONLY JEEP CHEROKEE has higher ground clearance , .and 
the incredible new Quadra-Link front suspension for an outstanding 
ride on and off the road, 

ONLY JEEP CHEROKEE has room for 5 passengers, not Just 4 like 
Bronco It and S-10 Blazer Is there really any other choice than Jeep? 

rh*w t igurti lor comparison, lout ratulri n>ay dirfer 04 f^pn 

SAFETY KITS LM IfVIS 





REPLACE CELLAR DOORS 

{C&ntinued frwW JMflg 54) 



manufactured by Gordon Door Gorp. r 
170 Spring St., Southington Cono. 
06489. Write to Gordon Corp. for addi- 
tional information regarding cellar door 
installation, prices, availability and or- 
dering procedvr&s- 

The first step is to remove the old 
wood doors and the wood base plates 
on which the doors are mounted. Be 
careful not to damage che siding when 
removing the ex! sting header from the 
house. Next, inspect the foundation for 
loose bricks r blocks or crumbling or 
severely cracked concrete. 

Repair any serious structural faults 
that will affect the foundation strength 
This is also a good time to make any 
necessary repairs to the exterior of the 
sidewalls and to the steps leading down 
to the basement. 

Next, Install the foundation plates. 
Foundation plates come in 7 -ft. lengths 
ranging in size from 3 x 5 In. to 3 * 14 
in, The 3-in. dimension is the short leg 
of the L shaped plate which wraps 
around the outside comer of the foun- 
dation. Plates can also be special -or- 
dered from Gordon Corp. to any size for 
custom instailation- 

First. cut the base plate — the bottom 
piece — V* in. longer than the outside 
width of the entryway foundation. Use a 
hacksaw or a circular saw fitted with a 
metaJ -cutting blade. Then r cut the side 
pistes the same length as the founda- 
tion sidewalls. For appearance sake, 
make the cuts on the ends that go 

against tho houso Now, poaition the 

plates on the foundation with the side 
plates overlapping the hase plate. Drib 
screw mounting holes through the 
plates and then continue the holes into 
the foundation using a masonry bit. 
Fasten the plates with lead anchors and 
sheet mota! screws or lagserews. 




REPLACEMENT 

POOP 



FOUNDATION 

SIDEWALL 



DOOR 

FRAME 



FOUNDATION 

plates 



Shown here it a typical replacement door Installation on a raised sidewall. Foundation 
plates are necessary to modify the foundation to accept standard-size doors. 



Next, assemble the door frame on the 
ground using the holts provided. Be 
sure That the bolt heads face the outside 
of the frame Then, position the assem- 
bled door frame on the foundation 
plates. Bolt the header angle (top cross 
plate) to the door frame header and 
then Fcrow the header angle to Che 
house itself. 

Now, slide the doors onto the frame. 
Adjust the frame from side to side until 
the doors fit squarely and will open and 

close- without binding. Then, drib 
through the door frame and foundation 
plates to accept fria-in.-dla. self -tapping 
b exhead screws, 

Next, to ensure a weatherproof seal, 
apply silicon caulk where the door 
frame flange meets the plates Then, 
use 3 fresh, cement to fill gaping boles 



and cracks On the interior Of the entry- 
way where the L- shaped plates sir on 
top of the foundation. 

The foundation plates and doors 
come sprayed with a coai of primer 
paint. But, to ensure maximum protec- 
tion against rust and corrosion, apply 
two coats of an alkyd enamel paint 
immediately after the installation is 
completed. Then, repaint the doors and 
plates every two so four years depend- 
ing upon the amount of use and expo- 
sure to harsh weather . 

Other attractive features of this cellar 
door system include stainless- steel 
hinges, hot-dipped galvanized sill, tam- 
perproof bolt lock, catch rods that lock 
the doors in the* open position end 
recessed water channels to ensure 
proper drainage. M 





EXTEND 
POOR WITH 
STEEL *W$e ffTS 



EXTRA- -A, 
LONG % 
FOUNDATION 
PLATE 



Foundation Plates Solve Problem installations 



FOUNDATION TOO WIPE 



When an entryway foundation a too long 
for standardize doors, use long fountiat Ion 
plates and iwel Inserts to fill the spate. 
Attach Inserts to the door frame. 



If the entpyway foundation Is too wide to 
accommodate standard-size doory then uic 
extra-wide foundation plates lo dose the 
entryway enough to accept the doors. 



FQ LfNOATfO N TOO LONG 




FOUNDATION 

SjOEWALL 



FOUNDATION PlA TF FASTENED 
ID HOUSE FOUNDATION 



Some cellar entrywaya bun against the 
house foundation and have only cane raised 
sidewall Install a foundation plate to the 
wall to support the frame and doors. 



INSTALLED AGAINST THE HOUSE 
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If our battery can , _ . 

make this big Cat' purr, we 
can makeyour little Lynx growl 





| ; S \ J 






1 B^ B * * 






L I 



*0 




Interstate Battery. No matter what you want to start we've got a dependable, hot-firin'. heavy- 
duty battery that’ll get you crankin’ in even the worst temperatures And if you need service 
anywhere, we have over 106.000 dealers all across America to help you. 

Whether you want an auto, truck, farm, boat or motorcycle battery, get the best battery going 
by seeing your Interstate Battery dealer., .there’s one near you. 



interstate Battery System of America, Inc., (IBSA) Dallas, Texas 75243 

* Cfft to a Tefltotered trademark rJ Caterpillar Traclar to. ci which 1KA n not aihUnled 




INTERSTATE 

BATTERIES 






Set Up Your Computer System With 

KrmsKHaBSii ra@®ofr[yjp£ 




When separating conductor! place piece of cape ZVj In. from Che end to prevent peeling. 



Connector cables for 
your printer and modem 
can cost a bundle. Here's 
how to make your own. 



BY WALTER SALM 



Y ou need connecting cables so y our 
computer can talk to its peripherals. 
The price tag on those cables often 
induces sticker-shock in first time com- 
puter buyers. Atypical IG-ft. connector 
cable that marries an IBM-type comput- 
er to a parallel printer might cost you 
nearly $50 ready-made. You can make 
it for about half the price. Even from the 
most expensive part source, ribbon ca- 
ble (at 60 cents a foot) will cost you 
$6.90, a male, 25 -pin D-type connector 
goes for $7.75 and a 36-pin Centronics 
connector of the same gender runs 
$B.S5. Your total: $23.60. 

Degrees of difficulty 

Building a cable set from Bat ribbon 
is child's play If you're making a 
straight-through hookup, where the pin 
numbers from one connector go to the 
same numbers on another. This occurs 
when you're mating compatible compo- 
nents — s-ay r D-type to D-type (a 25-pin 
fc, serial JH connection for communications 
modems and some printers) or Centron- 
ics-type to Centronics {a 36-pin "paral- 



lel" connection for printers). Unfortu- 
nately. not ail cables are this simple. A 
good example is the aforementioned 
$60 cable used to connect popular IBM- 
type computers to aftermarket primers 
Of many brands. 

One end of that cable requires a D- 
type connector to match tbe 25-pin 
output of IBM computers, while the 
other end needs a 36-pin connector to 
fit the Centronics-type input now stan- 



dard on most aftermarket printers. In 
this case, you have to study the techni- 
cal manuals to determine which pin 
numbers match up at each end. FM h s 
done the homework fbr you: The pin 
matching sequence for the IBM parallel 
fs diagrammed at left. 

Before you buy parts for your cable, 
check your computer equipment to de- 
termine whether female or male con- 
nectors are required (male connectors 
have multiple pinsj females have a 
series of holes into which the pins are 
inserted). Also, buy Eb-oonductor flat- 
ribbon cables for D-type connections, 
36-conductor for Centronics connec- 
tions and 25-conductor for D-type to 
Centronics hookups 

Simple connections 

Straight-through flat ribbon cable 
connectors from companies like AMP 
and 3M require just one tool for assem- 
bly — a bench vise. The connectors con- 
tain two rows of V-shaped,, fingerlike 
contacts. Each one of these contacts 
grabs its own wire and holds it sepa- 
rately from the adjacent wire in the 
ribbon cable. 

The 3M connectors come with dou- 
ble-sided adhesive on the back piece 
(the part that pushes the cable into 
those V-shaped contacts) to help you 
position the ribbon cable before clamp- 
ing the two halves together. This is a 
turn id 62J 
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tbe 36-pin Centronics 
hnput on mort afternw- 
ket parallel printers. 
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When 1)u Cant Predict Whats Ahead Of You 
H jerk's Only One Oiii board Tb Have BehindYxi 

Part of what makes boating 
enjoyable is the unexpected. 

But sometimes the unexpec- 
ted can be a little more titan you 
bargained for. 

That’s when it’s good to liave 
a Mariner outboard behind you. 

Mariners are rugged. Reliable. And 
more predictable than tlie weather. 

Mariner Outboards from 4 to 
2(10 horsepower liave CD ignition 



you can concentrate on enjoying And find out why Manner is one of 
yourself, instead of wondering the things about boating you can 

whether youl make it home, always count on. 

A Mariner will also squeeze 
the most out of every drop of fuel 
And with our exclusive M M 17 
MMAC financing option, 
a Mariner-powered rig is easier to 
own than ever before. 

See your dealer for a catalog 
showing our complete line, or 



OUTBOARDS 

BETTER IN THE LONG RUN. 




for quick starting And to make write Mariner, 19, f9 Pioneer Road, 
sure they keep running, we build Fond du Lac, Wisconsin S4935. 
them with rugged lower units and 

internal components that undergo J 

the industry's toughest testing. So M 



What if you think it’s shocks 



The wheels on your car have it rough. 
Potholes. Rocks. Cracks. Bumps. The 
wheels are thrust up. Sharply. And 
down. With a jolt. While turning 
about eight hundred times just to 
go a mile. 

What keeps you riding comfortably 
is a well-tuned suspension system. 

Your suspension system has springs, 
spring shackles, control arms, stabi- 
lizer bars, bushings, shock absorbers 
and, sometimes, MacPherson struts. 
It s not simply shocks. 

So if your car isn’t handling right— 
or riding right— don't just assume it 
needs shocks. 



It’s better to let an expert technician 
make the diagnosis. 

GET A MR. GOODWRENCH 
SUSPENSION CHECKUP 

See Mr. Goodwrench for a Suspension 
Checkup. He has GM Training. And 
he has the right tools and high-tech 
equipment to do his job right 

You may find your problem is much 
smaller than you expected. And if you 
do need shock absorbers, he has his 
own exclusive GM Goodwrench shock 
absorbers. They have a lifetime limited 
warranty* Plus. Mr. Goodwrench 
guarantees his work. Just ask for 
details. 



A stop motion camera catches the action as the wheel hits a pothoie. The suspension system absorbs the jolt. 



I 



I 



and it’s not? 




So keep that great CM feeling with Mr, 
Good wrench and genuine GM parts at 
participating independent GM dealers 
selling Chevrolets, Pontiacs, 
Oldsmobiles. Buicks, Cadillacs, CMC 
and Chevy trucks. 




Exclusive! GM Goodwrench 



Replacement Shock Absorbers 



Because they are engineered by 
some of the same people who 
helped design your GM car, you know 
they're right. They're available exclu- 
sively from Mr. Goodwrench or from a 
GM dealer who sells GM Goodwrench 
parts. Just ask for them. 



! 







Lifeline ■in , ;‘*d warranty for la iorg > 3 - you own your GM vflhicS* on which nplar-pmcnt ■shrxfes wptp > np t 3 Ind Sef Ok# -rt^^i nr fgr dPTaiK 



GM QUALITY 
SiBVICt PACTS 



LETS GET IT TOGETHER, , . BUCKLE UP. 



HITCH-FREE HOOK-UPS 

fCarirjrt u<?c1 from page $8) 

nice feature, which helps to keep the 
cable straight and in position. 

The AMP connectors have enough 
space to feed the ribbon cable through 
when the back piece has been started- — 
again letting you keep the ribbon in a 
precise position. Once you have die 
ribbon positioned and the two halves of 
the connector in place, hold it so the 
cable doesn't slip, put it between the 
jews of a bench vise and tighten the vise 
until the back piece snaps imo place and 
can go no farther For either brand of 



conneaor r simply repeat the process at 
the other end of the table — and don't 
overtighten the vise: You might damage 
the connector. 

Whonever you start one of these 
cable sets, find pin 1 on the connector, 
and mark the No, 1 pin comer on the 
back of the connector with a red crayon 
so you can find it later. Most ribbon 
cables are gray except for a stripe of red 
ink down one edge. Put the red-striped 
edge into pin I , and do the same at the 
other end. Some ribbon cable is rain- 
bow- hufid, with repeating sets of 10 
djfTerent-ociIcired wires — starting with 
brown. Brown is your No. 1 pin wire. 



Many connectors label only pin 1 ; you 
have to figure out the others for ycur- 
self. Some connectors wiE3 have the four 
comer pin number labeled; sometimes 
all the pins are numbered. And you'll 
find some connectors that have no pin 
numbers at all. 

Remember that male and female pin 
numbers are mirror images of each 
other, and they're mirror-reversed once 
again when you go from front id back of 
the connector. 

Discrete wiring 

Besides squeezing the ribbon cable in 
a vise, there are three other ways to 
attach the wires to the connector. All of 
them take more work and much more 
time. These other methods use discrete 
wiring — connecting the conductors one 
by one — so use this type of connector 
only when you must change pin connec- 
tions (as when mating D-type to Cam 
ironies connectors), or when you abso’ 
Lutely can a t get the straight-through, 
fiat-ribbon cable connectors. 

At some parts-supply stores, you'll 
find that the connector supply consists 
almost entirely of D-types with solder 1 
cup back lugs. Trouble is, flat-ribbon 
cable wires are super-skinny (22 to 2& 
gauge) r and these connectors don't pro- 
vide a convenient anchor point to bend 
the wire around. You have to strip the 
wire, tin the end, fill the connector pin 
cup with solder and slip the wire in. 
Hold the wire until the solder cools end 
locks It in place. You 1 re working in close 

fFftea sg tur n to gag s J 40} 







T-handPp too I PwPps punTi Hparated wire 
wriducwrj into u» v-maped skm in amp- 
brand connector. For Jfl-gauge wire, u» 
color-coded connector with yellow dot. 




With M-brand connector, ittach flat no- 
bon cable to adhesive surface of back piece 
(top] before assembly. 



If you’re like most weekend wood cutters, you 
want a chain saw that will run and run and run. 

Well, that's the kind of performance you get 
from a Husqvarna Rancher. 

Every part of a Husqvarna Rancher from 
its fully automatic chain brake to its excellent 
anti-vibration system -is built to run hundreds 
and hundreds of hours without stopping. 

And , if by some chance, a nyt h i ng shou Id ever 
stop running on a Husqvarna, it can be repaired 
quickly and easily at a Husqvarna dealer. Because 
we won 't let a dealer sell ou r saws, unless he ca n 
service our saws. 



So if your chain saw isn’t running the way it 
should, run out and get a Husqvarna Rancher at 
your local Husqvarna dealer. 




The Chain Saw Professionals. 

For the dealer nearest you consult your Yellow Pages. 

Or vm rite Husqvarna, 224 Thqrndale Ave-nue, Sansenville, Illinois 6010G. 
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Famous “POWER DRIVER” 

(AS SEEN ON TV!) 



On« million famous Power Drivers will be wH by the 
fcta-w Yet V importing hrm oi The l>reci Connection 10 (be 
twsi one malwri persons who wme 10 Um CG#njwjiry ad- 
dress below 



Only 





These are ltw same lam&us "Ponef-fri vets" lhat have been nat^onahy pgOi*cii 
Od on TV mtf through Leading puHicalFbns In 5 hmes or even to times Ihe pr^ce The 
revoMj^iprisry Power Driver makes ordinary screw drivers ohsoieie Easily attaches io 
any power dr4l 10 eliodJessiy dn vt screws into ihe hardest ol woods, even concrete! 
Comes compbie wnh 4 screw ms to in any sjie screw The depih selector 
lets you choose l he depth you desire. Jutl choose your selling and the 
screw is released al ll» dentil you've selected Also works 
tn revere Id remove screws It's super las| and incredibly easy 
Makes a greai 91H 



These lampus Power 
Drivers wilt not fee sold 31 
4 ihiis price by me company m 

♦ any Slure To obtain one at ihis 
price, mail HriS original printed ad lo 
me company address below Each 
■'Power Driver'" carries a lull m<wy 
back guarantee and will he replaced by 
lh« company l see or charge, il it ev*f 
laiis to lunciion There is a limit ol 2 
"Power Drivers' 1 per address al itus price. 
Pul requests which m mailed early enough 
(to: l Nt Afril 30 i'9-Bi) are permitted id request up 
to 6 Power Chived To obtain ycmr "Power Driver ". mail 
this ordinal primed ad. logtfher wdh yoor name and 
ddtfii&s and p ror each Power Drive# requesled 
Add iiisi * 2 shipping and handling no 
mane* how many Power Drivers 
you are requesimg 
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the DIRECT CONNECTION » 

Dept 1BA. 37 W. 26 St.'New York, NY 10010 



Mail |Q 

The Duett Connection 
Dept ISA. 37 W 26 St, 
New Yore. NY 10010 



FAMOUS EPISCOPE HOME THEATRE 



CHANGE YOUR OIL 
AUTOMATICALLY! 




IDEAL FDR STUDENTS, TEACHERS, 

ARTISTS AND HOURS OF FAMILY FUN! extra bulbs for veiur projector only t po 



Thss. BRAND NEW EPISCOPE PROJECTOR projects 
dirEctfy front snapshots, books, even solid ob 
jecls like coins, mineral specimens, etc. fine 
rc heeler 3 nd mirrer syslem, Hi-intensity prelec- 
tion ie-ns Ibdi enlarges images up in 1 G feel 
square! Rugged twodpnc body and base with 
caolmg vents and "'on-off" switch 
Wb_ 4SQOA— Epascape Projectur .....|t5.9S 



PROJECTS PHOTOS, PRINTS, STAMPS, COINS 
INSECTS, SKETCHES, GEMS IN NATURAL 
COLOR AND TRUE TO LIFE ACTION!!! 



POWERFUL REPEATER AIR PISTOL 




SHOOTS DARTS 
AND 

PELLETS TOOI 



FIRES 20 SB'S 
WITHOUT 
RELOADING! 

No CD 2 Cartridges Required 

Eliciting to hi fid I e . . all the hefi and balance ol 
a real .45! Authentic "cocli and slide >r pump 
action. Powerful! fires .177 Pellets at a muirie 
velocity of 170 Feet Per Second. Clip holds up 
to 20 SB's Fires Darts and 177 Pellets also. 
Economical — no CO? cartridges required. A 
thrilling postol for both target and varmit chasms 
1 Safety Catches. Weighs a hefty ! ib.-Bcf. Maui 
mum Range 150 Yards. 

No. 2270— Marksman Pistol J24.95 

No. 20M— Bet nf ADO OS's $ 2.52 

No. 21 DO— Box nf 203 1.177 Ca!) Pellets, 1 2.5? 
No. 2101 — Box ol 12 Darts t 4.68 





Takes Only Mi nuts s -Works From Under The 
Hood! Hd Squeezing Under Car— No Mess! 

Now, if you can open your car's hood — you can 
change Che oil. Our powerful OIL CHANGER PUMP 
finishes ihe |oh in mere minutes. He squeezing 
under the car , . , ne mess , . . done in no time. 
Pump attaches lo car battery with alligator ctips. 
Suction Tube goes down dip-slick tube — other 
end to bucket or receptacle lor disposal of old 
oil. Pumps up lo 2 lifers per minute . . . pays 
far itself, 

No. 1120— Oil Changer Pump 

Send 
2345 





TOOLS 



HERE ARE FIVE THAT'LL DO IT ALL. 



Thinning or cutting back the plants on your 
property is a critical maintenance job for sever- 
al reasons. First, careful pruning maintains the 
attractive shape of bushes, hedges and other 
plants. Second, pruning plants helps keep them 
strong and virile so they can support and 
increase production of fruit or flowers. Third, 
cutting back plants near your house increases 
the safety and enjoyment of your home: Prun- 
ing dead and damaged limbs that are prone to 
fall protects your house against possible dam- 



age. And, reducing the growth of plants near 
your house allows sunlight to enter indoors. 

Following are five types of pruning imple- 
ments, with suggestions for their use and how 
to sharpen them. These tools should be able to 
handle all of your pruning needs. 

When making your purchase, buy the best 
tool that you can afford A good quality tool is 
designed to make clean cuts, work easily and 
comfortably, be long-lasting and stay sharper 
longer.— PS. 







PRUNING 

5HEARS 



There ere two 
‘ pruning shears: auv 
id hook and curved blade prim- 
ers, Both are used for light pruning, to 



cut siems and small branches up to ’■> 
in, in diameter. When purchasing prun- 
ing shears, look for one that feels com- 
fortable in your hand and provider 
accurate control Check also for a posi- 
tive and easy*acting locking mechanism 
so you can cany the closed tool safely in 
your pocket. m&iSv turn to page 66} 




Hook and blade printer 



A hook and curved blade pruner cuts In a 
scissors Action, Pc is shown here being used 
to prune crossed branches on a peach tree. 
The hooked blade holds The branch in 
position as the curved blade cuts It, This one ■ 
hand pruner also Is called a bypass pruner, 
since the blade passes alongside the hook 
when cutting. 

The SupenPro D-Grlp model shown 
IS26.9Q postpaid | has blades machined to 
within a J-mfcxon degree of accuracy (1 
micron equals .0003936 In. \. Glades are hard- 



ened and tempered to a high level to 
maintain a sharp edge. The cutting blade Is 
coated with DuPont's Teflon-S to resist rust 
and gumming and to decrease friction. Syn- 
thetic rubber strips on the handles help you 
grip the tool firmly and cut accL-raTc-’y. 

The Super-Pro D-Qdp bypass pruner h&s 
stainless-steel springs, a positive, twtst-ac- 
clon lock and a hand strap. The toor Is from 
Nippon America Inc, sabodn Fine Garden 
Tools. 20 Backus Ave. r Box T262 P Danbury, 
Conn. O&flTO. 




Antfll pruner 

The anvil pruner cuts with a straight blade 
pressed against a blunt anvil. This True 
Temper AP 4 [about $12f has an adjustable 
tension control that you can set depending 
on the cutting power needed and your 
strength. It alio features a replaceable preci- 
sion-ground steel blade and a replaceable 
coated metal anvil- The company recom- 
mends that the tool be sharpened by a 
professional sharpener, since the blade must 
make exact contact with the anvil. Hie 
pruner b available at lawn and garden 
stores from True Temper, Shlremanslowa 
Fa 17011. 




The pruner can be disassembled for sharpen- 
ing. For best results, try to maintain the 
factory bevel and use a white ceramic stick 
Of a ceramic-coated stick as Shown. These 
sharpeners are sold at cutlery stores. 



M 
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We made the best better. 

Plymouth introduces the 5/50 Reliant Super K. 

Hor I9R5, Plymouth engineers ,1 new 5/SO Reliant K 
An even better ltd 1 Am K. The ltd nun Super K, 

The best value of any 6-passenger ear*: the highest gas 
mileage,** the lowest base price. 

The new Reliant Sutwr K is aerodynamical tv ru- 
dest gned Its e lea n new ' 1 ne.s red nee the drag o h 1 111 tier t, 
nuking it more efficient than tier. And its tough 
2.2 engine has been refined !<ir better pertbrnunee. 

Chrysler engineering doesn't take quality tor 

Plymouth. Best built, befit backed American cars jl i ll r vlS ' C Vrif--- ! tl M-.41 



granted. The new Reliant Super K benefits from 
hundreds t\i engineering impnwemmes Chrysler has 
made over the Years, We vc made the best befuer 

And every Reliant Super K is backed by ChryxlciA 
S-\ear/ 5 (M)(ft}-mile Pnuctfion Plan t The name is 
Plymouth, rhe^iulin kChrydcr. Huy nr 
lca.se 11 at your l Jrnsler-IMvil’KJUdl dealer. 

Tine new 5/50 Reliant k. The Super K . 

March it! (if you can. i Buckle up for safety 




"hj^driti j 5-lick^T prucsL>ni^afiM.>fifi4 inenpjfjtiK c<Jdii| i t{y^J 1 -irhii.lEh-. BK i3lhuy on itiM. [jA:L tty 4.^1 mp-g l'+* i ly i* EIH eMs- h* i 1 A. nijil rjfcpf usIiLin iMchn|'ii.i!:' 
Jjkiinpv^FiiSHicwii Jd'.LliJiMri, ilHl v^rhRk hondiii-'n t Act h ii'M-yr I Wfru-bcvrr vniqi'1- tfl M 3 ifliHidn j= • Jntus nn |x*M-MOn! Ami uLtKt luidjj- niMthnuL.h IVdtMlil’k myhK* 
Jr k l U|tU ■ llt.-i.-i k-j hrh | lc dh r In* da ads t * 3 1 ■ ^ r j .r pcra-pc nf M 3 If S \ mIlTv ti l ..I b n k S ’ arid NA mi id«. k hk*ip-irJ ii>ii hn il i in Ni in li \inmu tin! t« jl fcc J biw ■ I nn m arranri 

i»-Hl?i|i*|-isrin ii| niinpprtrtiiivlT priced M bkk -. 






LOPPING 

SHEARS 



{Continued ftiam page 54} 

Due to Their two-hand action and Song 
handles, lopping shears have greater 
cutting strength and give the user a 
greater reach than the one-hand prim- 
ers. Lopping shears help cut larger 
branches, vines or small tree limbs 
frocn V/ in. up to ?, in. in diameter. The 
most popular Type of lopping shears is 
the hook and curved blade design. 
Shears come with handles 19 to 33 in. 
long. Buy shears with good spring ac- 
tion and a rubber bumper between the 
handles jusi under the taws. 



The Corona 1 26 BN tapping shears (about 
S-37 1 nave 26-in. handles and a head of 
forged steep. Here, tne tapper reaches down 
toprone r«l shOOti under a quince tree. It s 
made by Corona Clipper Co., Box 1303.. 
Corona, Calif 9 T 720^0076. 



The lopping shears shown are hollow 
ground, thus proper sharpening Is Impor- 
tant to avoid damage. Use a 6-In. mill, 
smooth, single-cut file. Maintain the facto/y 
bevel on the tutting edge, as shown, in the 
top drawing at Rett, Start from the back 
stroking toward the point In one continu- 
ous motion. The hook requires little mainte- 
nance during the life of the tool. Cleaning 
and lubrication after use prevents sticking 
and rust- Never file or grind the flat side of 
the blade; It s a Job for a professional- Use 
the file on the flat side only to remove bum 
that result from sharpening the bevel. 




PRUNING 

SAWS 



Pruning uu’ dry or gruun limbs 
from trees and shrubs. 13 lades are avail- 
able in lengt hx up to 34 in. and most can 
cut Limbs ranging from 7+ to 3 in. in 
diameter. 




Folding saw 

A folding htw Is easy to oany on a ben of in 
a pocket. It should be balanced and have a 
secure locking mechanism. This 14-In, Wood- 
jeI g folding s^w (about S1U50J cuts from 1- 
tq ^-In.-dla. branches. A unique feature of 
the 1 saw b its flat teeth—cesembllng those of 
a chainsaw- -that reduce binding, according 
to the manufacturer. The blade am on the 
pull only. It Is designed to plane Its way 
through wood and remove diips, rather 
than sawdust. Here the saw removes a dead 
limb stub from a red cedar tree. It s made by 
Omark Industries, Oregon Saw Chain Dlv, B 
Box 22127, Portland, Ore. 97222. and sold 
at home and garden centers. 




The Woodzig sharpening kit (about 56J from 
Omark keeps the folding saw sharp. Gamp 
the file level In a vise, and use the 30' guide 
marks for proper Angle. Sharpen teeth on 
one side, then reverse the saw- 





Bow saw 

Bow saw? with their replaceable blades can 
cut three ll mbs with surprising speed- Make 
sure when you shop that me saw you select 
has a way to keep the blade taut — prefera- 
bly wrth a sturdy tension lever. 

A unique Feature of this 2 1 -in. model (No. 
666: SI 4. 70 postpaid) is a blade which can 
be rotated 360 and locked Into any angle 
to get dose cuts- For example, in the photo 
the blade Is rotated almost 90 to the handle 
in order co avoid the limb immediately 
above the one being cut. The blade is 
stamped from a strip of hardened steel, 
sharpened and set. According to the manu- 
facturer, an electro- Induction hardening 
process makes the blade teeth much long er- 
lasting than standard bow saw blades. This 
eliminates the need for resetting end re- 
sharpening the teeth. 

The bqw saw is manufactured by flak I 
International, 1 9b BJydenburgh Rd„ Central 
Isiip, N.Y. 1 1 722. 

(Ftease \um rci page tift) 
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Senior 
lent me 



r yea 
then 



r, Dad 
money 



for this car. 

I had to. work 
construction all 
summer to pay 
Do you think 
any motor oil? 




him back. 
I’d use just 




A ’69 Charges raised on 
Gutfpride* 

\ put a lot of sweat into 
buying in You better believe t 
treat it right, 

i think Dad liked the car 
right off He taught me to take 
care of in To change the oil fre- 
quently. To use Guifpridc. 

OF oour 5 e h the car didn't 
get to be fifteen years old with- 
out a few things wearing out 
Like the speedometer The light 
switch. The driver's seat. 

But never the engine. 
Gulfpride has helped keep all 
eight cylinders coated, lubricated, 
and faithfully humming away. For 
more than a decade. 

And Dad always said when 
something works ^ 
for you that long, 0 
you don't tamper 
with success. 

WHEN IT’S 
A MATTER OF PRIDE. 

Get a $200 ns bait w+wsn you buy 
5 quarts oC any gride of Gulfp^fdeoil 
For details, look for Gmtfpr display* 
at participating retailers. 







(CnmifiUftfl from page EffJ 



HEDGE 
SHEARS 

Hand -hold hedge shears often have 
serrated or wavy blades and/nr a notch 



position to k eep twigs in place For 
cutting. Wavy blades are curved to 
maintain a proper cutting angle from tip 
to handle. Shock absorbers are com- 
fortable for the user and discourage 
the shears from binding when dosed. 




The Mo, 5 1 2 hedge shears from True Friends 
[ 553.50 postpaid) have wavy edge blades of 
surgical steel to give titan cuts. Ball bearings 
did In producing an easy operation, and the 
handle fastener Is adjustable to cut thicker 
Items, In the photo, the shears are trimming 
a privet hedge. The tool is recommended to 
cut up to s ]Vln-dEa, branches, and it comes 
with built-in shock absorbers. From True 
Friends Garden Tools Inc., Box 1278, Cum- 
ming H Ga. 30130, 




Wavy blades can be sharpened with a 
round, floe slJIcon-carblde stone. Stroke 
over the wavy edge trying to maintain the 
factory angle. If the blade Is filed flat and 
thin with no bevel, It wffl chip or roll [bend). 
To sharper^ hold the blade In a vise and 
stroke from the blade point to the handle In 
one sTm&ght motion. Avoid sharpening the 
flat ride or inside of the blades since they are 
hollow ground; file these only to remove 
buns caused by sharpening. 



SMALL ENGINES 
WORK HARDER 
THAN LARGER ONES 

V0-A, A cylt-nd'ipr nngincs work hardm than B, 
GjHindfl-r engines 1o rrave 1 Ika same distance. 
When the A and B cfknQet engines hh-vh &ceH 
1D.WQ 'nifef, the A cylinder angina 
has worked i ho equivasenl cl nearly 20 CK 
miles, The* also rue hottei — rending to 

nharlnn Ehn lilc d 1 -pour Oil by crcaEirig vumliFi, 
gum iind liudgi? 

All :hii Tnaar> 3 . mora wg-nr and Ifl-ar ttn your 
.■.mnll^r A cylinder engiiw 1 1 need* non care 
and aiten^on. A quaft of RlSLONE will* each 
CII and filler chan-g will ItgEp flfll Net of Eh0» 
dgiMPiit* i h n e rob yewr enflme s ellielency end 
Bmoo-ihna&i. dean engines run belief r longer 
and ecnnnnticekly ihun d'riy nnet- 

Usa RlJiLONE at oil change thme m when 
you re down a quar 

Get 1 h -e dig, yellow, rad and b'acw QUART 
can of RI5LDNE al discoitni liar**. retail 
aero Chaim, and pares slorat everywhere. 




FREE: Zt page LUBE TIPS 
coo k !e i . Information, ideas 
and fti*cu«S'»n about n r o0- 
lama. c-erlormanto and luhiU 
cinoB Sen d selE-addresaed, 
stamped envelope *Vi x 6V a 
or larger. 



THE 5HALER CO. 

Waupum, WE 5Hf3 

In Canada' Wnrren Paokagmu Co., Ltd 
Scarborough, Qnlario, MIR AG2 




usually extend 6 to 13 ft The J-shaped 
hook holds a branch, which is then cut 
by a blade operated by a cable or pull 
rod Saws attached to the cutting head 
can cut larger limbs than the hook and 
blade can handle. 




POLE 

PRUNER 



A pole or tree pruner is 
useFul for trimming tall trees Pules 




The Alien pole pruner j S59.50 postpaid] has 
a solid nod inside the pole. This delivers a 
positive Jew* r action directly to the blade. In 
the photo, the pruner is cutting a dead limb 
from a Japanese maple. The cutting blade 
has a I Vi-fin.-dia. capacity and the 8 h. pole 
is aluminum. The pruner is from Green River 
Tools, BOX 1919. Brattlebwo. Vfc 05301- 




Use a 6-In., si ngle-cut mill bastard file in the 
field to sharpen the blade while it's In the 
pruner. Rest the blade against a solid sur- 
face. and with a gloved hand grip the head 
of the pruner. Hold It so the rod exposes the 
blade. To remove the blade for periodical 
Sharpening Fn the shop, simply unscrew the 
head and file with an tHn, file, Replacement 
blades are available through Green River. 



Ttclinkal nmauhinli Bluer Rh£J 3 Tb r* New Ydk 
BoLifiif.il Gardens 
PheCof i Cko'oc A ncoro 



SOURCES 

Vise- Mo 70-B&5. 3 1n [$H» by Black St decker. 
TtKWVin, Mel. Z12Q4 

SJwfpanari.. tierarcoc sticks ace available at tuilery 
stores Shajpemng Hones are available by majl 
from Woodcraft Supply Corp.. Box 4000. Woburn. 
Mms 0 1 60S; coLikg is S3. 
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The IBM-compatible NTS/Heath 
HS-151 PC is included in 
training programs. 



IF YOU WANT TO GET 
INTO PC SERVICING 
YOU HAVE TO GET 
INTO A MICROCOMPUTER 



Learn PC Servicing By 
Building Your Own 
NTS/HEATH HS-151 
Desk-Top Computer 

NTS Intronic home training gets 
you right down into the heart of com- 
puter circuitry. Learn how micropro- 
cessors function, how they operate 
and are used to solve problems. 
Your program includes a wide va- 
riety of tests and projects you 
perform as you build your own PC, 
circuit board by circuit board unit 

by unit. 

The NTS/HEATH 16-Bit 
HS-151 

This remarkable desk-top PC is 
the most powerful and versatile ever 
offered in any home study course. 
Advanced features include: 

• 128 KB RAM user memory, expan- 
dable to 640 KB This power trans- 
lates into high speed operation, 

i'BM ifi & JffegtS te r eP TraPewarif O* ViJefnrtionpf Swsvflpw 
jUactonfs C&p rt p flifrl wBtf tfsdsfrmrk oi Mtefosotf 

Oyp. 





* 4 open slots provide tor expansion, 
will accept most peripheral boards 
designed for IBM PC 



Your NTS training course will 
teach you how to program on this 
powerful PC using lessons, texts 
and diagrams showing you how to 
make full use of its remarkable 
capabilities 



Two video outputs provide con- 
nections for either a color or mono- 
chrome video display monitor 



1 6-Bit BOSS microprocessor runs 
mosl IBM and MS-DOS software. 



NTS Offers Many Additional 
Courses In Electronics, 
and other fields: 

Robotics: Build the NTS/Heath 
Hero 1 Robot as you learn robotic 
programming. 

Video Technology: Build the NTS/ 
Heath System 3 advanced Color TV 
as you learn circuit diagnostics 

TV and Radio Servicing: A spe- 
cialized course featuring training in 
both analog and digital test equip- 
ment, Learn servicing of mono- 
chrome and color TV receivers 

NTS also offers courses in Auto 
Mechanics, Air Conditioning/Solar 
Heating, Home Appliances. 



H C* rtf IS WTUr 1 tiYOrt IU mu tXHOw flfTi.1 

Specify fTie- Cf*™ V? WihC* A FREE pator 

L'M&iQQ £» WPf to try return r^iif 




NATIONAL 

TECHNICAL 

SCHOOLS 



TECHNICAL TRADE TRAINING SINCE 130% 

Rp-iid#nn anri knrnf. Study ^nhnalp 

4000 So Figueroa S( Los Angeles, CA 9Q037 






Cutting dovetail 
joints by hand 



The dovetail is a very strong, interlocking joint frequently used For 
drawer ton£trualon and other ftssembiies in high-quality furni- 
ture Though it is often concealed, when fully exposed it exhibits 
an attractive pattern of alternating end qrain segments that can 
lend an interesting design clement to any piece. 

There are numerous ways to cut this joint with power tools, liut 
hand cutting will help develop your hand-lool skills and at the 
same lime provide the real sense of satisfaction associated with 
traditional building methods. 

The angle of ihf? dovetail relative to the stock edge should be 
about 30 7 The photo at righ[ shows how to set the T ■bevel for this 
Tingle without need of a protractor. The size and spacing of the 
tails and pais, howeyw are a matter of 
personal preference Just make sure 
that i he half-pins on the top and bottom 
of r_hc joint are at least as wide as they 
are deep. Otherwise, you run the risk of 
them breaking off. 

Uegin by laying out and cutting the 
dovetail member first, then use this 
board as a pattern to layout the pins in 
the maxing board. 

Work with sharp, fine tooth saw 
blades to cut out the bulk of the waste. 

Then, finish each cut with super- sharp 
chisels to get the best results 

— Rosario Capoioslo 



The classic dovetail 
Joint features Inter- 


HALF-FifV 


locking dovetails 
and pins. With pre- 
cise fit, the joint Is as 
strong as it is eye- 


i —dovetail 


catching; it will bo id 
even If the glue fails. 


-■—PIN 




■ DOVCTAIl 




HALF-PIN 




To out Joint by hand, begin with precise 
layout. Lfie combination square to mark 
edgei and T-bevel tg mark surfaces 



Establish dovetail angle [about BO ' j without 
protractor by drawing 1 -to-5 proportion gn 
paper and setting T-beveJ blade to Fine. 





Ctearly mark waste then make dovetail 
depth cuts first. Use fine-tooth dovetail saw 
and be sure to cue on waste side of line. 



Make crosscuts between dovetails using 
coping saw. Make sure that blade follows 
line on both sides of board. 




Trim edges of dovetails tg layout line using 
Sharp chisel. Then, use knife to dean out 
corners that chisel blade can't reach. 




When tail cuts are complete, use board as 
template to establish position of mating 
pins. Mark pins with knife for precision. 




Cut pins like tails were cut using dovetail 
and coping saws. Then, trim sides of pins 
square with chisel before cleaning crosscut. 



Test ^flt Joint frequently to check progress. 
Mark any high spots with soft pencil, then 
carefully shave to fit using sharp chEsel. 
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ft's a fact. M more raft FL-1 A Oil Filters 
are materially better than the leading 
competition. They trap more din 
because they Iasi longer. 

In a comparison test using industry 
slanda rds — S AE J806 b — th e FL-1 A 
lasted on average almost twice as 
long. And with this longer life span, it 
trapped on average twice as much 
dirt as its leading competitors. 

The FL-1 A Oif Filter from Mot ore raft, 
Quality parts for all makes of cars and 
trucks. 

Get it together — bttekie up. 




PM People 




'At some point i'll say my 
name is Barry and 
I work in Washington.' 



sitting in his office were built with his 
own hands. Me stiJf likes to assemble 
electronics kit s and proudly relates hew 
he has assembled a TV, clocks and 



T he office is like the main trunk of a 
megalopolis telephone line. Mes- 
sengers rush in and out carrying docu- 
ments from all over WashLngtort- 
Phones are ringing off the hook. The 
Senate session Is drawing to a dose and 
one of the legends of Washington is 
moving with the flow to help shepherd 
last-minute bills. Surrounded by model 
cars, mode] aircraft and many awards, 
San Barry Gold water (R-Ariz.) betrays 
none of the raw emotion buzzing all 
about him. In fart, he is about to take a 
few minutes to swivel around in his seat 
to the amateur radio rig that is sitting 
behind his desk- 

"T can understand why soma people 
call this {ham radio operations) a hob- 
by/' Goldwater says, "but I call it a 



BY MARC STERN 

Sen. Barry Goldwater makes an entry In the 
log book of one of hb three radio units 
fabc3v£|. Hb call tetter* art so well known 
that he gets a lot of i rafflt. 

service." Barry Goldwaters history as 
an amateur radio operator goes back 63 
of his 7d years Most of the time he has 
provided services to people who are in 
desperate need. 

During the Vietnam war. For in- 
stance, Goldwater set up a Military 
Affiliate Radio Service (MARS) at his 
Arizona home. Working with 34 volun- 
teers he managed to "patch through” 
more than 300,000 phone calls from 
American families to their loved ones in 
the combat zone. 

Goldwater may thus seem like a 
simple radio devotee. He has built rigs 
himself and has one in his office, and 
Others in his Washington apartment 
and Arizona home. But his pastimes 
reach much further. The model cars 



storeos from, scratch. For over a year he 
has been cataloging the 15,000-plus 
negatives that testify to his strong abili- 
ties as a photographer. 

But radio is the thread that ties 
together all of Go3dwater r s other works. 
He maintains regular contact with a 
Soviet amateur radio operator. And, 
often, he talks to amateurs at home. His 
call letters — K7UGA — are well known 
to other hams. 

generally don't talk politics, but l 
can't sit here end tell you it doesn't 
creep into the conversation," Goldwa 
ter says. '"Generally^ we'll talk along 
and at some point I'll say my name is 
Barry and I work in Washington. 

"Then, they'll ask me whai i do Ln 
Washington, end 1 usually say J work for 
the government. IH 

in Ms fifth Senate term. Goldwater Is 
Looked upon as the inspired voice of 
conservatism and he works many 
nights past midnight. But he does Stop 
now and then to talk with the world. 

"Having a good ragchew/ T he smiles, 
"is important to me.” VM 
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.you qualify and it it available And they 1 1 guarantee it 
'in writing. 

Find out what the Army hat; to offer you Cat! us now 
toll free at l-flOO-USA-ARM Y. Or see your local Army 
Recruiter today. He’ll show you opportunities the Army 
otters, and do his best to help you get what you want 



Our Recruiting Sergeants know that before duiy a i 
can get you into the to make sure you II 

get what you want out of the Army. 

That’s why w hen you ask for training in a certain 
skill, or to live in Europe or Hawaii, our Recruiters Jctestry 
thing they can to make sure you get what you want— it 



ARMY. BE ALLYOU CAN BE. 



tfampflkfi: 1 as'opcfci'wnpiiiDtt 





Build This Graceful 

Wheelbarrow 



BY TOM CRABS 



Here's a wood workhorse designed to tote almost 
anything around your yard. 



T his simple-io-build and inexpensive 
wheelbarrow has one great advaiv 
sage over the standard tub design: [\s 
sides are removable This allows you to 
safely carry such things as firewood 
logs that often span the sides of conven- 
tional wheelbarrows. And r it makes 
transporting heavy objects easier be- 
cause they riont have to be lifted as 
high to reach the bed. 

Begin by cutting the handles and 
lower supports to length. Then cut S' 3 
wedges, 14 In. long. 10 form the 
angle where both pieces meet at the 
front Save the wedge-shaped scrap for 
later. Cut the pieces to the shapes 
shown in the drawing pattern grid. 
Then., clamp these pieces together and 
bore the lag screw pilot holes through 
both at the same time. Install the bolts 
then bore holes for the wheel axle or 
barings using a drill press or a drill 
guide to get the exact Qb* angle 
Lay out the legs and upright arms, 
and cut and fit their half-lap joints 



Next, glue and screw the wedges, left 
from before, to top edges of the han- 
dles. Countersink the screwheads. 
Mount the wheel, taking care to posi- 
tion the side assemblies equidistant 
from che center of the wheel 
Secure the front and the rear 1 x 4 
bed slats, They should be centered and: 
screwed into the handle and upright 



arm with four countersunk screws each. 
The remaining slats need only two 
screws each. Work from the ends to- 
ward the curve. At the curve, rip and 
bevel 1 *4 stock to fit the space. 

To build the sides, begin with the 
front side post pieces- Hold each piece 
against the outside edge of the bod slats 
so it overlaps at least 1 in. to allow for 




!4' WEDGE CL 
c SOM FRO.NF 
HANDLE 1 2 FLC 



NOTE: ALL JOINTS ARE HALFLAfP£D, 
GtUED AND SCREWED FJKGM 
BOTH SIDE 




tenons. Draw the contour of tha slats on 
the 1 x 4 , then mark the positions of the 
tenons as shown. Cut the board. Cut the 
rear side posts in a similar way, Chen 
transfer the tenon positions to the bed 
slats to establish the mortises Cut 
mortises with a jig saw, slightly over- 
sized, so the side will slide in freely. 

Mark and cut the sides to fit the bed 
contour, leaving 7a in. between slats, 
and screw and glue them to the posts. 
After filling or plugging alt screw holes, 
sand the entire wheelbarrow and apply 
several coats of spar varnish. W 
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For people who 
love to play in the mud. 



Sure, cars are great. But when adventure 
Calls, passenger cars just don't get it. Enter 
the 4x4 CMC S' 15 Club Coupe Pickup. 

The Gub Coupe's InstaTrac system lets 
you shift back and forth between two- 
and four-wheel -drive high at any speed. 
Delco-Biistein gas-charged shocks in an 
optional off-road package provide impres 
sive stability and smooth going, on or off 
the pavement. And a properly equipped 
S- 1 5 Gub Coupe with optional 2.8-liter V-6 
can tow two tons, including trailer and cargo. 

The Club Coupe’s extended cab is a real 
bonus, too. It gives you lots of extra room 
inside. Cargo space behind the standard 
three-passenger bench seat 
measures a whopping 18.4 - 




GM 
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A truck you can live with. 



cubic feet. You can also order optional front 
bucket seats and fold-down rear jump seats, 
and boost the seating capacity to four. 

This year, discover a brand-new 
way to express your automotive enthu- 
siasm. Look in the Yellow Pages, find 
your nearest GMC dealer, then buckle 
yourself into . . . of all things . a 
truck . A GMC truck called the 5-1 5 
Club Coupe Pickup. For a truck that 
loves to play in the mud, it cleans 
up very nicely. 

Fora free copy ofGMCs 28-page 'How To 
Live Comfortably With A Truck," please write 
to: GMC Truck Merchandising Headquarters, 
Drawer 30093. Department 
42 a Lansing, Ml 48909 



4 s 4 CMC VIS Club coupe Pickup 






A world of flavor 




Warning; The Surgeon Genera! Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 
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Hot -lube Ignition on 
Daimler engines of the 
ISaCft used an external 

burner i 0 heat a closed 
metal lube red hot. The 
tube was kept incandes- 
cent and Ignited ihe fuel 
mixture in imkh the 
same way as a grow plug 
Jn a two-stroke model 
airplane engine, Raw 
gas was burned In the 
tray under me burner far 
Slarting. 



PISTON 



All -electronic Ignptron on the 
BiiiCk V& has no mechan ieal dir 
irpbutor. The engine-control com- 
puier receivei signals from sen- 
sons on the crankshaft , then 
sends firing commands 10 one of 
three coils in the module. Each 
coll fires two sparkplugs at once. COMPUTER-CON TROLLED 

COIL MODULE 



E arly one September morning in 
190S r Ernest Sweet, dtiaf en- 
gineer for the Cadillac Motor 
Car Co. P stepped off a train in 
Dayton, Ohio. Ho was met by an anyi- 
ne«r who worked for National Cash 
Register. 

In the five years he had spent ai NCR, 
ihe younger man — he was 32 — had 
invented an elect ri tally operated 
cash register that did away with 
hand cranking. He had also devel- 
oped OK Charge Phone, the na- 
tion's firsL "automated" credit 
checking system. This magnetic 
device, placed in a cash register, 
allowed a sales person r.o press reg- 
ister keys and transmit information 
about a charge customer's purchase to a 
central office. Approval or disapproval 
was then telephoned back to the 
counter. The young man's contempo- 
raries thought him a genius. 

Howpver. Sweet was not in Dayton lt> 
discuss cash registers. At the urging of 
his boss, Henry M. Inland, he was there 
fPJease fum to page 1 
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HOT TUBE 



DAJMLEJ? HOT- 
TUBE IGNITION 



FUFJ.. TANK 



The internal combustion trigger has progressed from 
hot metal tubes to computer-controlled electronics. 



BY MORI SCHULTZ 
Ill ustrations by Pac Ruggero 
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* Delayed payment available 
through participating dealer s 
Offer end's April 30, J 935 



The Dillydally 

DeaL 



V .* . ! I 









It s a dilly of a deal. Move up to a Lennox Pulse 
gas furnace and dally 90 days before paying. 

Forget about a down payment. Or any payment for 90 days! There 
aren't any, Simpiya more efficient gas furnace than you’ve ever 
owned before. Even though you haven't paid for it. 

Choose the super -efficient Pulse;- the furnace that ted the way 
in heating technology, Or pick one of our energy -saving Conserva- 
tor models. Then sit back, Relax. For a full 90 days, 

And while you're lollmg around doing nothing about paying us, 
wallow in the warmth you're getting from natural gas. Wallow also 
in the money you're saving each month by trading up to a more 
efficient furnace. 

But don’t delay. See your Lennox dealer today. As dil ly as it is, 
you can't dally with our deal forever, 

P.S, The Dillydally Deal also includes a guarantee from participat- 
ing dealers that you won't be without heat during your trade- up or 
we’ll put you up in a motel. 



LENNOX- 
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hand him a contract calling for 
9,000 of his battery ignition 
units — enough for every Cad- 
illac that would be produced in 

1930, The young engineer 
was Charles Franklin Ketter- 
ing. An the years ahead , his 
influence On General Motors 
would rival even that of Le* 
land. 

What had Kettering done 
that allowed a battery ignition 
to perform reliably? To start 
with, he combined the stan- 
dard four induction coils (one 
for each sparkplug) into One by 
placing them in a heat-resis- 
tant, solidly anchored, ar- 
mored-steel box and connect- 
ing them in series, This did 
away with the nagging problem of 
rapid coil failure caused by vibration 
and heat, and also allowed conservation 
of power. Battery life was therefore 
extended . 

Kettering also eliminated the individ- 
ual vibrators (also called "trem- 
blars")— one for each coil— ’that made 
and broke the circuit. He replaced them 
with a single master set of contact 
points connected to a condenser. The 
Condenser drew excess current away 
from the points, contributing to their 
longevity. 

Tremblers (steel springs) were sus- 
ceptible to loosening by vibration This 
required motorists to make frequent 
adjustments, The devices also quickly 
burned themselves lo death as a result 
of electrical arcing- Kettering's ignition 
produced a much hotter spark than over 
before, using less battery current, 
which extended component life. 

The contract Leland handed Ketter- 
ing enabled him to quit NCR and begin 
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MAGNETO 

Ea tty floicn magneto used three hors«boe 
magnets Arid An armature moved by a cam 
and lever to generate spark current. 



to rest -drive a Cadillac Roadster owned 
by the NCR engineer Leland had re- 
ceived a Letter from the Dayton resident 
describing a "'flawless" battery ignition 
system for motor vehicles Magneto 
ignition was the standard in those days 
because battery ignition just didn't 
work Sparkplugs fouled, vibrators 
failed and batteries often gave out after 
500 miles. Brief encounters with bat- 
tery ignition by other carmakers — Dur- 
yea in 1 B93, for example—caused them 
to return to the reliable magneto. 

For the tiext eight hours. Sweet drove 
the Cadillac over the hills surrounding 
Dayton, putting the Roadster through 
every rigorous test hs knew. As the 
young engineer had promised, the igni- 
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CONTACTS 

Aiwatff Kent Unliparker of 1912 had all the parti of a modem breaker- □i’strjbutor 
point fystem, Points were opened by a sprihg-loadca snapper' arm. assembled 
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tion system performed flawlessly- As a 
result of this test, Leland mei the MCR 
engineer several weeks later at Cadillac 
headquarters in Detroit to personally 
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his own business , which he called Day- 
ion Engineering Laboratories Co. — 
Delco for short. More important, the 
contract put Kettering's mind solely on 
perfecting What was to be the standard 
auto ignition system-one that's still 
with us today— and on development of 
the salf-sianer. 

Yet, when the 1910 Cadillac Modal 
30 hit the showrooms, customers found 
that it possessed two independent Igni- 
tion systems — the much -heralded 
Delco and the standard magneto, in- 
stalled just In case. 

Although it was only another two 
years before dry tells were replaced by 
storage batteries, it was quite a while 
longer before storage batteries attained 
any degree of reliability. 

As late as 1035 r some manufacturers 
were still placing magnetos into cars. 
But, for all intents and purposes, the 
end of the magneto came with the end 
of the Model T Ford in 1927. Ford 
refused to trust battery ignition for the 
Model X even after the development of 
more reliable storage batteries. So r ev- 
ery Model T came with a self-starter 
and battery for ’modem starting/' and 
a hand crank that sprung the magneto 
io life if the self-starter or battery foiled. 

Four basic systems 

There have been only four basic auto 
ignition systems during the East 100 
years— hot Lube, magneto, battery and 
computerized — plus a number of odd- 
ball variations. As late as 1924, systems 
using lighter flints and moving tiles 
(sometimes attached to the piston) 
were being mod. Engines in which 
sliding valves exposed the fuel mixture 
to a pilot light had proved dangerous, 
and the hot tube finicky. 

The hot tuba was just that — a closed 
metal tube that projected from die 
cylinder and was heated red hot by a 
sort of Bunsen burner. Because it w as 
always hoi, ignition took place as the 
compression rose — there was no ’tim- 
ing'- as such. 

The advantage Df a spark ignition is 
that, not only can you time it. but the 
flame doesn't blow out when you drive 
fast. The earliest sparks were produced 
by a tiny generator that employed per- 
manent magnets and was therefore 
called a magneto. 

Although several Inventors are cred- 
ited with developing magneto ignition, 
Siegfried Marcus was Issued a patent in 
1003 for a magneto-electric ignition 
system- 1 It proved to be the basis for an 
automotive ignition system that lasted 
until battery ignition took over. 

Marcus's system used two contact 
points installed inside the cylinder: one 
was stationary, the other,, movable. The 
stationary point was connected to die 
magneto, or generator, The movable 
(Pleese iwn to page 84) 
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MONROE GAS-MATIC. 

THE SHOCK THAT SHOULD’VE 
BEEN ON YOUR CAR IN 
THE FIRST PLACE. 



Now there's a replacement shock that's so superior, 
so advanced, you'll wonder why it didn't come on 
your car in the first place, Monroe Gas-Matic. The most 
advanced shock we've ever made 



included potholes, washboard humps, railroad tracks, 
curves and a slalom course. Gas-Matic was preferred 
3 to 1 over conventional 
shocks- — ! 




Gas-Matic technology 

has been proven on the . — | | "t.- 

race course, too. In fact £ 

Rick Wears won the ~JH . p 

1984 Indy 500 riding on o* 

Monroe gas shocks. 

GUARANTEED TO GIVE YOU THE BEST 
RIDE EVER. 

"if in 60 days you don't agree Gas-Matic shocks or 
struts give you the best ride ever, we'll replace 
them- at no charge with any comparably priced 
shocks or struts '' 

So if you want a better riding, better handling car, 
get the shock that should've been on it in the first 
place, 

Get a set of Monroe Gas-Matic shocks or struts. 

' rttaita for details. 

Monroe Auio Equipment 

□ if J n-..l 



ADVANCED DESIGN. 

Gas-Matic features a nitrogen gas charge j I J, and a 
Teflon Jsteel priming valve \2), that drastically reduce 
aeration for less shock fade. This advanced technology 
allowed us to open up the valves £3] for reduced ride 
harshness. 



The results are dramatic. 

In comparison testing to conventional shocks. Gas 
Matic handles better Rides better And gives you 
greater control wi thout sacrificing comfort. 

The conventional shocks didn't even come dose 

Consider this: Gas-Matic improves handling by 
reducing body roll as much as 14% ft reduces shock 
fade up to 43%. And reduces ride roughness and 
vibration up to 63%. 

SO SUPERIOR, GAS-MATIC IS PREFERRED 
3 T0 1 0N ALL ROAD SURFACES. 

We built Gas-Matic to be the besL On 
every type of road surface, In a recent 
consumer ride test that , JR 



CAS-MATK. 
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point was mounted on a small plate. As 
Uib plate moved, it brought the two 
points into contact. At this moment, an 
external pu&hrod operated by the cam- 
shaft interfered to break the circuit and 
produce a spark. 

The Marcus low -voltage make-and- 
bneak ignition system served welt as 
long as motor tare were driven at low 
speeds by single-cylinder engines But, 
as multi cylinder engines became popu- 
lar and roads unproved, the need for an 
ignition system that could deliver a 
steady scream of sparks became appar- 
ent. The result was a jump-spark sys- 
tem that used induction coils, tremblers 
and sparkplugs. 

Some of chose plugs were ingenious- 
ly designed !o compensate for Touting, 
which was frequent. They carried over 
to battery ignition systems. 

One popular type had an insulated 
knob at the top that was connected to a 
small metal rod- It allowed the motorist 
to adjust a secondary gap. which could 
be viewed through a window In the 
plug's top season. Fiddling with this 
gap was said to blast away deposits. 

Another type was a priming plug- 
The driver opened a small valve on the 
plug that allowed gas in a reservoir to 
drip through the plug itself and into the 
cylinder. There was, however, 
a problem: If the motorist 
didn't close the priming valves 
tightly before starting, the en- 
gine either flooded or, if igni- 
tion did take place. was trans- 
formed into a flame thrower. 

Than there was a plug with 
electrodes at both ends- If the 
motorist experienced plug fail- 
ure, he simply unscrewed a 
terminal cap. turned the plug 

end for end, reattached the terminal cap 
to the fouled end. and he had a fresh 
plug ready to go 



{Continued from Jm$tp 82 ) 
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Delco magneto of the 1920s Pus Its coll, 
generator and distributor In a single unit. 
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COUPLING MAGNETO 



Botch high-tension magneto on the 1918 
Marmon straight Six. like many others, was 
driven ofl the external water pump. 




Antifoul plugs pelt id right); fan Flame model with totaling electrode; terminal-cap and 
double plug toe Id be reversed when roured; priming plug leu you pour gas Into cylinders, for 
starting- adjustable gap blasted deposits : removable core allowed quick cleaning. 



There havo been many other ignition 
developments over the years — ^park 
advance components, for example. The 
first manual spark advance system was 
brought out by Packard in 1901. For 
years after, drivers controlled spark 
advance by a lever on the steering 
wheel hub. Snide baker pioneered the 
vacuum advance in 1930, and Chrysler 
installed the first combination vacuum 
and centrifugal advance unit in 1931. 
During the l9B0s, on-board computers 
took over the job of spark advance. A 
computer can generate three-dimen* 
sicmal timing S, roaps r d ' as opposed to the 
old, two-dimensional curves. 

In 1961 , the Delco Division of Gener- 
al Motors announced an ignition system 
that eliminated contact points and con- 
densers by using electronic circuitry. At 
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ON FLVWHEEL 

Model T magneto built Into the flywheel 
worked as soon as the crankshaft turned. 

the time, Herman HartzeH, Delco" s chief 
engineer, said ths new breaJeerl-sss sys- 
tem was being studied with an eye 
toward installing it on trucks, tractors 
and heavy-duty stationary engines. 
Chrysler made a similar system stan- 
dard equipment in 1972, and 'point- 
less'’ ignition became universal. 

Two years ego. a new computerized 
system reared its head — probably the 
most revolutionary development in Ig- 
nition since 1908, Introduced by Buack 
on its 3 -liter VG engines, it eliminates 
the mechanical distributor entirely. 
Sensors on the engine detea crankshaft 
angle and, therefore, piston posiiion. 
This information is fed to the engine- 
control computer which, ai the right 
moment, triggers one of three colls in a 
black box. Each coil fires two spark- 
plugs simultaneously, one near the end 
of a piston’ 5 compression stroke, ignit- 
ing the air- fuel mixture, and the other 
near the end of the opposing piston s 
exhaust stroke, where it fires harmless- 
ly Each pair of plugs fires once for 
every crankshaft revolution. 

Variations of GM’S ignition are likely 
to show up on all gasoline engines of 

the future, replacing distributors just as 
the Delco breaker point system took 
over from the magneto. Wf 
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Caprice Classic 

Feel good inside . 

With all the luxury in a Caprice Classic, you can't help feeling good. 

Over the years, full-size Chevrolet like Caprice Classic have been 
moving more families than any other car of their kind. 

And this year, you can depend on Caprice to move you with the 
ride it's known for With a new 4 3 Liter electronically fuel-injected V6, 
in sedan and coupe, and a refined suspension system 
Come drive Our newest Caprice Classic. Feel the 
riding pleasure. Look at its fult-size value. 
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There aren't many things that will turn tiro days into a holiday faster than a boat. 

On the water there’s just the wind, the waves, and miles of open spaces to explore and 
enjoy, 0" that sounds good to vou, see a man about a boat. 

IT WON’T TORPEDO YOUR BUDGET. 

Low monthly payments can be made to fit most any budget. And today’s boats have 
a longer life and require less upkeep than ever before. For the name ofjhe C'mon Aboard 
dealer nearest you, write: Cmon Aboard, PO. Box 3900, Peoria, III. 61614, 









ft takes more than 
courage to fight a 
fire in the ) 980s. 

It takes a full array 
of high-tech equipment. 



BY DENNIS ESKOW 
Science Editor 

Photos by Brian Wolff 

The lead truth for New TOfk 
Gey's Hazardous Materials team 
[right J canids a specialized 
crew and a wide range of suits, 
equipment and books {above J l 



A n acrid cloud of smoke wafts down 
the hospital corridor as squads of 
nurses and orderlies wheel patients to 
an emergency elevator. There is little 
panic, but the tension is even thicker 
than ihe building smoke. A shorted 
electrio&l wire has started a fire in the 
hospital's X-ray clime. 

Alrmdy firemen are climbing the 
stairs, connecting hoses to standpipes 
or bringing along hand-held chemical, 
fire extinguishers. Everything about the 
lira is well within, the firefighters" con- 
trol, but as they enter the fire scene, a 
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doctor tails out: "That's radioactive! 
Hazmat r s on the way up." 

Hazmat is the buzz, word of firefight- 
ing in the 1980s. It stands for Hazard- 
ous Materials. In New York, where the 
hospital fire was put out within 20 
minutes — and m Los Angeles, London 
and Tokyo — Hazmat squads have be- 
come the SWAT team of fire. 

"The hospital fire was an all-hands 
alarm — three engine companies and 
two ladder companies responded— and 
they had the situation fully under con- 
trol." New York Fire Lt. John Calderons 



recalls. ’"But it takes special training to 
handle radioactive materia]. So they 
called us in, too.' 1 

The Hew York Hazmat team was 
created out of the chaos that plagues all 
traditional fire departments. It hap- 
pened on a muggy August day an 1980. 
""A propane truck was crossing the 
George Washington Bridge from How 
Jersey at about 10 aj »./' says Caider 
one. 'Rush hour was over, so when the 
truck sprung a ]eak r there wasn't much 
of a panic. ' But within an hour, the 
busiest bridge in the United States had 
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to be shut down. Port Authority police 
and fire official who patro] the bridge, 
contacted a plumbing supply house and 
a truck was dispatched. The hole was 
popped up with a makeshift lank plug. 
But now authorities had to contend with 
Liquid propane that had spilled all over 
the road. 

“No one knew exactly how to dean it 
up r or exactly who to call/' Caiderene 
notes- "The New York Fire Department 
was called in and so ware a couple of 
other agencies. Lt took ala the experts 
until after d chat night to clean up the 
propane. The cleanup went smoothly, 
but there was a traffic jam on che New 
Jersey Turnpike aLI the way to Philadel- 
phia. We r ne Crying to get it into the 
Guinness Book of Records as the 
world's longest traffic jam.' r 

By September 1980 T the New York 
Hazmat team was formed on paper. 
And four years later, after extensive 
research end training, the first Hazmat 
team went on duty. It took four years to 
put all the pieces together because of 
the complexity of working with hazard- 
ous material. The equipment is special- 
ised and the knowledge required Co do 
the job right is extensive. Evan today, 
when the Hazmat team responds to a 
call, it moves slowly — just the opposite 
of traditional fire companies. There are 
too many chances for mistakes. 

The classic mistake was made in 
England in 1952. A suburban fire de- 
partment was called to a blaze m a 
laboratory outside London. The fire- 
fighters had the flames out in 45 min- 
utes and damage to the building was 
slight. Two firemen were overcome by 
smoke and were rushed to a hospital. 

When the stricken firemen arrived at 




Leu Angeled Harmai team (top of page) 
turns out in full gear. A Long Island 
firefighter looks through smoke with a 
thermal Imaging camera (top Center]. At 
a chemical fire scene, a firefighter is 
washed down. Water carries contaminants 
to a tiny inflatable pool. The 1 40-foot 
tower ladder (right] % Um skyscraper fire*. 
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the hospital emergency room physi- 
cians questioned them about the nature 
of the fire. They had worked in a 
classified area loaded with highly radio- 
active chemicals. When doctors took 
Geiger counter readings of the two 
firemen, they promptly shut down the 
emergency room and cordoned off the 
roadways loading from ths fire scene to 
the hospital Over the nevt 24 hours, a 
British Army team scrubbed down the 
emergency room and hospital corridors 
and dropped a gritty tar-like substance 
along the roadways to mop up any 
residual radioactive material. The suits 
worn by the firemen were burned and 
the two men remained hospitalized un- 
der observation for two days before 
being released. 

Scenarios like that have prompted 
New York and Los Angeles to arm their 
Hazmat team with a rolling library of 
chemistiy books, an amazing array of 
firefighting suits and a range of tools 
and equipment that staggers die imagi- 
nation, The New York unit carries a 
computer on its lead truck, and the Los 
Angeles squad has one on order. 

"The toughest assignment we face b 
identifying chemicals when we get to a 
scene r says Capt. Mike Conti of the Los 
Angeles Fire Department's Hazmat 
unit. "We carry a number of analyzers 
that help us figure out what chemical i$ 
involved. So many times, it's a mystery 
(Pimw* cum w nafffl OdJ 

Firefighters [tap of pagtj try new 
pOi It Ive pressure suits at Los Angeles 
Fire Academy, The LA- jcuha diving 
team [center'] uses a Styrofoam floating 
dock connected to a flreboat to battle 
a wharf blaze. And an L_A. Hazmat team 
member shuts a leaking valve on a tanker 
car using a new Hum spreader tool. 
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